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(54) HIGH-RESOLUTION OPTICAL DISK FOR RECORDING STEREOSCOPIC VIDEO, OPTICAL 
DISK REPRODUCING DEVICE, AND OPTICAL DISK RECORDING DEVICE 

(57) An optical disk for recording stereoscopic vid- 
eos and high-quality video signals and a system for fiq. i 
reproducing the videos and signals from the optical disk 
are made compatible with the conventional video repro- 
ducing system. A reproducing device which is used for 
reproducing stereoscopic videos and high-quality vid- 
eos obtains stereoscopic video or high-quality videos by 
reproducing both first and second interleaved blocks on 
the optical disk in which first and second video signals 
are alternately recorded on the left and right sides by 
dividing the first and second video signals into frame 
groups of one GOP or more and a reproducing device 
which is not used for reproducing the stereoscopic vid- 
eos and high-quality videos obtains ordinary videos by 
only reproducing either the first or second interleaved 
block by jumping tracks. 
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Description 

Field of the Invention 

The present invention relates to an optical disk in s 
which stereoscopic videos and high-quality videos are 
recorded, and a reproducing device and a recording 
device of such optical disk. 

Background of the Invention 10 

Hitherto, as an optical disk in which stereoscopic 
moving picture is recorded, and its reproducing device, 
the structure as shown in Fig. 10 is known. Herein, in an 
optical disk 201, right-eye signals are recorded alter- is 
nately in even-field regions 204, 204a, 204b, and left- 
eye signals, in odd-field regions 203, 203a, 203b. When 
such optical disk 201 is reproduced by an existing opti- 
cal disk reproducing device 205 as shown in Fig. 1 1 , the 
right-eye images and left-eye images appear on a TV 20 
206 alternately in every 1/60 second. With the naked 
eye, only the right-eye and left-eye images appear to be 
a duplicate image. However, when observed through 
stereoscopic goggles 207 for changing over the right- 
eye and left-eye shutters once in every 1/60 second, a 25 
stereoscopic image is seen. As shown in Fig. 12, the 
right-eye image and left-eye image are alternately 
encoded in every field in the interlace signals in one 
GOP of MPEG signal. As high-quality videos, the pro- 
gressive system is being studied. 30 

Problems in the prior art are discussed. When a 
conventional stereoscopic optical disk is reproduced in 
a standard reproducing device, an ordinary image 
which is not stereoscopic image, that is, 2D image is not 
delivered. A stereoscopic optical disk cannot be repro- 35 
duced by a reproducing device unless a stereoscopic 
display is connected thereto. It was hence necessary to 
fabricate two types in the same contents, that is, a ster- 
eoscopic optical disk and a 2D optical disk. It is the 
same for high-quality videos. That is, the conventional 40 
stereoscopic and high-quality optical disks were not 
compatible with ordinary videos. A purpose of the inven- 
tion is described below. It is a purpose of the invention 
to present a mutually compatible stereoscopic and high- 
quality optical disk and a reproducing system. As the 45 
definition of compatibility is clarified, the compatibility 
may be just compared to the relation between the mon- 
aural record and stereo record in the past. That is, a 
new stereoscopic optical disk is reproduced as a mono- 
vision, that is, 2D with an existing reproducing device, so 
and is reproduced as either mono-vision or stereo- 
vision, that is, stereoscopic video with a new reproduc- 
ing device. 

Summary of the Invention 55 

To achieve the object, in the optical disk of the 
invention, first, two moving pictures for right and left eye 



at a frame rate of 30 frames/sec each are entered, a 
video data unit is compiled by combining one GOP or 
more of images of plural frames of video data of one eye 
or field components of progressive image, an inter- 
leaved block consisting of said video data unit is pro- 
vided so that one video data unit is recorded by one 
revolution or more on the track of the optical disk, the 
right and left video data units are recorded so as to be 
interleaved, that is, disposed alternately, and informa- 
tion of video identifier of stereoscopic video and high- 
quality video is recorded. 

When this optical disk is played back in an optical 
disk reproducing device for ordinary 2D reproduction, 
an ordinary 2D moving picture is reproduced. 

The reproducing device applicable to stereoscopic 
videos and high-quality video of the invention comprises 
means for reproducing video identifier information from 
the optical disk, means for reproducing 2D video by a 
conventional procedure according to this information, 
means for reproducing 3D video or high-quality video, 
and means for issuing stereoscopic video and high- 
quality video. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a recording 
device in an embodiment of the invention, Fig. 2 is a 
time chart showing the relation of input signal and 
recorded signal in the embodiment of the invention, and 
Fig. 3 is a top view of an optical disk showing an 
arrangement of interleaved block on the optical disk in 
the embodiment of the invention. 

Fig. 4 is a diagram showing stereoscopic video 
arrangement information in an embodiment of the 
invention, Fig. 5 is a diagram showing a reproducing 
device of stereoscopic video in the embodiment of the 
invention, and Fig. 6 is a time chart showing the relation 
of signals recorded in the reproducing device and video 
output signals in the embodiment of the invention. 

Fig. 7 is a block diagram showing an MPEG 
decoder of a reproducing device in an embodiment of 
the invention, Fig. 8 is a time chart showing the relation 
between recorded signals and output signals in 2D 
reproduction of the reproducing device in the embodi- 
ment of the invention, Fig. 9 is a block diagram showing 
a 2D type reproducing device in the embodiment of the 
invention, and Fig. 10 is a top view showing data 
arrangement of optical disk recording stereoscopic 
video in a prior example. 

Fig. 1 1 is a block diagram of a reproducing device 
for reproducing an optical disk recording stereoscopic 
videos in a prior example, Fig. 12 is a time chart show- 
ing the relation of recorded signals and video output by 
reproducing a stereoscopic video type optical disk in the 
prior example, and Fig. 13 is a time chart showing the 
relation of virtual stereoscopic video identifier, R output 
and L output in an embodiment of the invention. 

Fig. 14 is a reproduction sequence diagram show- 
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ing difference in pointer access between ordinary video 
reproduction mode and stereoscopic video reproduction 
mode in an embodiment of the invention, Fig. 15 is a 
flow chart (1) changing the access procedure of point- 
ers when reproducing and when not reproducing the 
stereoscopic video signals in the embodiment of the 
invention, and Fig. 16 is a flow chart (2) changing the 
access procedure of pointers when reproducing and 
when not reproducing the stereoscopic video signals in 
the embodiment of the invention. 

Fig. 1 7 is a flowchart for changing output depending 
on whether stereoscopic video is present or not in a 
stereoscopic video reproducing device in an embodi- 
ment of the invention, Fig. 18 is a diagram showing the 
state of a stereoscopic video identifier entered in the 
stereoscopic video logic arrangement table in the 
embodiment of the invention, Fig. 19 is a flowchart 
showing the procedure of specifying the attribute of 
stereoscopic video of each chapter, each cell and each 
interleaved block from the stereoscopic video identifier 
of the stereoscopic video logic arrangement table in the 
embodiment of the invention, and Fig. 20 is a block dia- 
gram of interlace video signal output mode of the repro- 
ducing device in the embodiment of the invention. 

Fig. 21 is a block diagram in output mode of pro- 
gressive video signal of a reproducing device in an 
embodiment of the invention, Fig. 22 is a block diagram 
in input mode of progressive video signal of a recording 
device in the embodiment of the invention, and Fig. 23 
is a block diagram in input mode of stereoscopic video 
signal of the recording device in the embodiment of the 
invention. 

Fig. 24 is a block diagram in reproducing mode of 
stereoscopic video signal of a reproducing device in an 
embodiment of the invention, Fig. 25 is a block diagram 
in reproducing mode of stereoscopic progressive video 
signal of four-speed reproducing device in the embodi- 
ment of the invention, and Fig. 26 is a block diagram in 
progressive video reproduction of multi-stream of the 
reproducing device in the embodiment of the invention. 

Fig. 27 is a diagram showing an entire data struc- 
ture of optical disk in an embodiment of the invention, 
Fig. 28 is a diagram showing an internal structure of vol- 
ume information file in Fig. 27 in the embodiment of the 
invention, Fig. 29 is a flowchart showing a detailed pro- 
cedure of reproducing process of program chain group 
by a system control unit M1-9 in the embodiment of the 
invention, and Fig. 30 is a block diagram showing a par- 
tial constitution for AV synchronization relating to AV 
synchronous control 12-10 in the embodiment of the 
invention. 

Fig. 31 is a timing chart of reproduction output 
through buffer and decoding processing of decoder of 
data stream in an embodiment of the invention, Fig. 32 
is a diagram showing a method of decreasing interlace 
disturbance by filter on/off in the case of obtaining inter- 
lace signal in the embodiment of the invention, and Fig. 
33 is a diagram showing a recording method for adjust- 



ing the format when recording into a DVD in the embod- 
iment of the invention. 

Fig. 34 is a diagram showing a timing control 
method in the case of reproducing from a DVD in an 

5 embodiment of the invention, Fig. 35 is a time chart 
showing reproduction of interleaved block at the time of 
video stream changeover in the embodiment of the 
invention, and Fig. 36 is a principle diagram for record- 
ing two progressive video signals by dividing into inter- 

10 leaved blocks in the embodiment of the invention. 

Fig. 37 is a flowchart for skipping an initial dummy 
field of VOB (VIDEO OBJECT) in an embodiment of the 
invention, Fig. 38 is a flowchart of STC changeover in 
the case of seamless connection in the embodiment of 

15 the invention, Fig. 39 is a block diagram of data com- 
pound processing unit in the embodiment of the inven- 
tion, and Fig. 40 is a principle diagram for recording 
interleaved block by separating the scope (wide) video 
in the horizontal direction in the embodiment of the 

20 invention. 

Fig. 41 is a principle diagram of 3-2 transformation 
by combining scope video from an optical disk in which 
scope (wide) video is separated and recorded in an 
embodiment of the invention, Fig. 42 is a composition 

25 diagram of system stream and video data of an optical 
disk in the embodiment of the invention, and Fig. 43 is a 
flowchart of seamless connection in the embodiment of 
the invention. 

Fig. 44 is a diagram showing a method of separat- 

30 ing interpolation information in the horizontal and verti- 
cal direction and recording in interleaved blocks in an 
embodiment of the invention, Fig. 45 is a timing chart of 
progressive, stereoscopic and wide signals and data 
quantity of buffer at the time of reproduction thereof in 

35 the embodiment of the invention, and Fig. 46 is a struc- 
tural diagram of horizontal filter and vertical filter in the 
embodiment of the invention. 

Fig. 47 is a signal arrangement diagram for insert- 
ing dummy fields in an embodiment of the invention, 

40 Fig. 48 is a time chart of encoding progressive signals 
by using an existing encoder in the embodiment of the 
invention, Fig. 49 is a signal format of video identifier in 
the embodiment of the invention, and Fig. 50 shows 
contents of identifiers of vertical filter and horizontal fil- 

45 ter in the embodiment of the invention. 

Fig. 51 is a diagram showing a principle of divided 
recording of 1050 interlace signal in an embodiment of 
the invention, Fig. 52 is a signal arrangement diagram 
for issuing progressive signal, NTSC signal, HDTV sig- 

so nal in the embodiment of the invention, Fig. 53 is a pro- 
gressive reproducing method for reproducing 
interleaved blocks while referring to the video present 
time stamp in the embodiment of the invention, Fig. 54 
is an arrangement diagram of HDTV sub signal and 

55 NTSC signal of simultaneous broadcasting system in 
the embodiment of the invention, and Fig. 55 is a block 
diagram of reproducing device for common disk of 
HDTV and NTSC of simultaneous broadcasting system 
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in the embodiment of the invention. 
Preferred Embodiment of the Invention 

Referring now to the drawings, preferred embodi- 5 
ments of the invention are specifically described below. 

The method of recording and reproducing stereo- 
scopic videos (3-D videos) and high resolution videos is 
described in the first half, and the method of realizing 
high-resolution videos is discussed in the second half. 

In recording of the invention, in the case of stereo- 
scopic video or wide video, two screens of the right eye 
and left eye, or two screens divided in the horizontal 
direction are recorded separately. The two screens are 
field videos starting from an odd-number line, which are 
called odd-first signals. When recording a progressive 
video by dividing into two screens in the vertical direc- 
tion, , these two screens consist of a field signal starting 
from an odd-number line and a field signal starting from 
an even-number line, which are respectively called odd- 
first signal and even-first signal. 

In this specification, an interleaved recording unit of 
video information of one GOP or more is called an inter- 
leaved block or a frame group. 

Fig. 1 is a block diagram of an optical disk recording 
device 2 of the invention. A signal for the right eye of a 
stereoscopic image is called an R-TV signal, and a sig- 
nal for the left eye is called an L-TV signal, and the R-TV 
signal and L-TV signal are compressed into MPEG sig- 
nals by MPEG encoders 3a, 3b, and an R-MPEG signal 
and an L-MPEG signal as shown in Fig. 2 (2) are 
obtained. These signals are interleaved in an interleave 
circuit 4, as shown in Fig. 2 (3), so that an R frame 
group 6 by combining R frames 5 of R-MPEG signals by 
the number of frames of one GOP or more into a frame 
group, and an L frame group 8 by combining L frames 7 
of L-MPEG signals by the number of frames of one 
GOP or more may be disposed alternately. This record- 
ing unit is called an interleaved block, or called a frame 
group in the specification. In order that the right-eye sig- 
nal and left-eye signal may be synchronized when 
reproducing, the number of frames in the R frame group 
6 and L frame group 8 is same as the number of frames 
in the same duration. This is also called the video data 
unit, and in one unit, data for the duration of 0.4 sec to 1 
sec is recorded. In the case of DVD, on the other hand, 
the innermost circumference is 1440 rpm, that is, 24 Hz. 
Accordingly, as shown in Fig. 2 (4), the interleaved block 
is recorded for more than one revolution to more than 
ten revolutions of the disk. Back to Fig. 1, the address 
information is issued from an address circuit 13, and 
stereoscopic video arrangement information is issued 
from a stereoscopic video arrangement information out- 
put unit 10, and is recorded on an optical disk by a 
recording circuit 9. This stereoscopic video arrange- 
ment information includes an identifier showing whether 
the stereoscopic video is present on the optical disk or 
not, or a stereoscopic video arrangement table 14 



shown in Fig. 4. As shown in Fig. 4, the channel num- 
bers arranging R and L stereoscopic videos, start 
address and end address are presented. On the basis 
of such arrangement information and identification infor- 
mation, in the reproducing device, stereoscopic videos 
are correctly issued as R and L outputs. Therefore, if dif- 
ferent ordinary videos are issued to R and L by mistake, 
the videos are not related to the right eye and left eye of 
the viewer, so that discomfort is given. The stereoscopic 
video arrangement information or stereoscopic video 
identifier is effective for preventing output of such 
uncomfortable videos. The method is more specifically 
described in the following explanation of the reproduc- 
ing device. 

Herein, a specific method of realizing stereoscopic 
video arrangement information is described. In the case 
of an optical disk conforming to DVD standard, files of 
directory of contents and information of table of con- 
tents are standardized and recorded in a record starting 
region of the optical disk. These files, however, do not 
contain description about stereoscopic videos. Accord- 
ingly, a stereoscopic video logic arrangement file 53 
containing a stereoscopic video logic arrangement table 
51 shown in Fig. 18 is provided, and this file is read by a 
reproducing device corresponding to stereoscopic 
video. An ordinary 2D reproducing device does not read 
the stereoscopic video logic arrangement file 53, but 
does not reproduce 3D, and hence there is no problem. 

Fig. 18 is explained. Video information of DVD con- 
sists of three logic layers. They are video title set (VTS) 
layer showing the title of the movie or the like, part of 
video title (PVT) layer showing chapters in the title, and 
cell layer showing stream in the chapter. 

The arrangement of stereoscopic video is shown in 
each layer. 000 means there is no stereoscopic video or 
progressive at all. 110 means an entire stereoscopic 
video. 001 means a mixture of stereoscopic portion and 
non-stereoscopic portion. In Fig. 18, title 1 of VTS layer 
is 001 meaning a mixture of 3D and ordinary video, title 
2 is 1 10 meaning an entire stereoscopic video. Title 3 is 
000 meaning there is no stereoscopic video. Therefore, 
in the layers beneath titles 2 and 3, stereoscopic infor- 
mation is not necessary. 

In the PVT layer of title 1 , chapter 2 is 000 meaning 
there is no stereoscopic cell, and chapter 3 is 110 
meaning all cells are stereoscopic. Therefor, stereo- 
scopic information is not necessary in the cell layer. 
Chapter 1 is 001 meaning a mixture of stereoscopic 
cells and ordinary cells. In the cell layer of chapter 1, 
cells 1 and 2 are R and L of first story, cells 3 and 4 are 
R and L of second story, and cells 5 and 6 contain 
recording of ordinary videos. In this way, by recording 
the stereoscopic video logic arrangement file separately 
in the optical disk, the conventional file is not changed, 
and hence compatibility is maintained. Moreover, by this 
logic information, all physical information on the optical 
disk is known, and it hence prevents such error as to 
display ordinary videos of two different contents in the 
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right and left eyes. Still more, by adequately reproduc- 
ing the stereoscopic video and decoding, videos of R 
and L can be given to the right eye and left eye from the 
correct output units. 

Referring to the flowchart in Fig. 19, the procedure 
of judging whether each cell is stereoscopic video or not 
from the stereoscopic video logic arrangement table is 
shown. At step 51a, the stereoscopic video logic 
arrangement table 52 is read out from the first record 
region of optical disk. At step 51b, the content of the 
VTS layer shown in Fig. 18 of title n is checked, and if 
000, it is judged to be not a stereoscopic cell, and 3D 
processing is not done. At step 51c, if VTS = 110, all 
cells are handled as 3D at step 51d, and odd cell = R 
and even cell = L are handled at step 51 e. At step 51f, 
the display that all cells in title n are stereoscopic is 
shown in the menu screen. At step 51g, if VTS = 001, at 
step 51 i, the arrangement information of chapter n in the 
lower layer is checked, and at step 51j, if PVT = 000, at 
step 51 k, it is judged there is no 3D cell in chapter n, at 
step 51 m, if PVT = 1 1 0, at step 51 n, all cells in the chap- 
ter are judged to be 3D, and advancing to step 51 d, 
same as stated above, the display that the correspond- 
ing chapter is stereoscopic is added to the menu 
screen. Back to step 51 p, if PVT = 001 , cell number = n 
in the chapter of PVT = 001 is checked one by one, and 
at step 51s, if cell = 000, it is judged not 3D, and the 
process returns to step 51q. At step 51 u, if cell = m-R , 
at step 51v, it is judged to be R of m story, and at step 
51 w, if cell = m-L, at step 51x, it is judged to be L of m 
story, and next cell is checked at step 51q. 

In this way, by additional recording of the stereo- 
scopic video logic arrangement table 52 in Fig. 18, it 
provides an effect of judging whether titles, chapters 
and cells of all videos are stereoscopic or not. 

This is further explained in a top view of a disk in 
Fig. 3. One spiral track is formed in a disk 1, and an R 
frame group 6 is recorded in a plurality of tracks of R 
tracks 11, 11a, 11b. Actually, it is recorded in 5 to 24 
tracks. An L frame group 8 is recorded in L tracks 12, 
12a, 12b, and next R frame group 6a, in R tracks 11c, 
11d, 11e. 

The reproducing operation is described by referring 
to the block diagram of 3D reproducing device of the 
invention in Fig. 5, and the timing chart in Fig. 6. When 
a signal is reproduced from the optical disk 1 by an opti- 
cal head 15 and an optical reproducing circuit 24, and a 
stereoscopic video identifier is detected by a stereo- 
scopic video arrangement information reproducing unit 
26, or when video data designated to be stereoscopic 
video in a stereoscopic video arrangement table 14 as 
shown in Fig. 4 is reproduced, if a stereoscopic video 
output is instructed from an input unit 19 or the like, the 
stereoscopic video is processed, and, at the same time, 
a SW unit 27 is controlled, and R signal and L signal are 
issued from an R output unit 29 and an L output unit 30, 
and R and L are issued alternately in each field from an 
RL mixed output unit 28. 



Referring to Fig. 5 and Fig. 6, operation of stereo- 
scopic video reproduction is described. On the optical 
disk, as explained in Fig. 2 (3), R frame group 6 and L 
frame group 8 having frames of one GOP or more each 

5 are recorded alternately. In Fig. 6, (1) shows an entire 
view, and (2) shows a partial view. The output signal of 
the optical reproducing circuit 24 in Fig. 5 is as shown in 
Fig. 6 (2). This signal is separated into R signal and L 
signal in the SW unit 25, and the time axis of the R sig- 

10 nal and L signal is matched with the original time by 
means of a first buffer circuit 23a and a second buffer 
circuit 23b, respectively. As a result, input signals of R 
and L-MPEG decoders are obtained as shown in Fig. 6 
(4), (5). By processing these signals in MPEG decoders 

15 16a, 16b in Fig. 5, mutually synchronized R and L out- 
put signals are sent into a video output unit 31 as shown 
in Fig. 6 (6), (7). The audio signal is expanded and 
issued in an audio output unit 32. 

In this way, two outputs of R and L are issued simul- 

20 taneously, and therefore in a stereoscopic TV of two 
outputs of R and L, by sending signals of 60 fps (frames 
per second) each from R output unit 29 and L output 
unit 30, a flicker-less video is obtained. From the RL 
mixed output unit 28, by sending an RL mixed output of 

25 60 fields/sec, a 3D video can be viewed, although there 
is flicker, by the conventional TV and 3D goggles. By 
issuing an RL mixed output of 120 fields/sec, a flicker- 
less 3D video can be viewed by using double scan TV 
and 3D goggles. Besides, in spite of stereoscopic video 

30 contents, if stereoscopic output is not made, a signal is 
added by a "stereoscopic" display signal output unit 33, 
and a symbol meaning stereoscopic is displayed in the 
TV screen. As a result, the user is informed of the fact 
that the stereoscopic video is being observed in 2D 

35 mode, and is urged to change over to the stereoscopic 
output. 

In the block diagram in Fig. 5, two MPEG decoders 
are used, but as shown in Fig. 7, the R-MPEG signal 
and L-MPEG signal may be combined into one MPEG 

40 signal in a combining unit 36, a double clock is gener- 
ated by a double clock generating unit 37, double oper- 
ation and expansion are done in a double clock type 
MPEG decoder 16c, and R and L video signals are 
issued from a separating unit 38, so that the constitution 

45 may be simplified in such circuit configuration. In this 
case, as compared with the 2D reproducing device, it is 
enough to add only a 1 6MB SD-RAM to the memory 39, 
so that the cost increase is small. 

Next is described the procedure of rotating at single 

so speed and taking out only R signal. The standard rota- 
tion of the DVD reproducing device is called the single 
speed, and double rotation of the standard is called the 
double speed. Since it is not necessary to rotate the 
motor 34 at double speed, a single speed command is 

55 sent from a control unit 21 to a rotating speed change 
circuit 35, and the rotating speed is lowered. The proce- 
dure of taking out only R signal at single speed from the 
optical disk in which R signal and L signal are recorded 
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is described by referring to the time chart in Fig. 8. As 
explained in Fig. 6 (1), (2), R frame groups 6 and L 
frame groups 8 are alternately recorded in the optical 
disk of the invention. This state is shown in Fig. 8 (1), 
(2). 

Comparing this signal and the one-rotation signal of 
the disk in Fig. 8 (3), it is known that the optical disk 
rotates 5 to 20 revolutions during reproduction of one 
frame group. When the optical head jumps tracks from 
the R frame group 6 to R frame group 6a, the track 
jumping time to the adjacent track takes scores of 
microseconds. Supposing the rotation waiting time to be 
a maximum of one revolution, data of the R frame group 
6a can be reproduced in two revolutions. This is shown 
in the reproduction signal diagram and the time chart of 
one-revolution signal of disk in Fig. 8 (4), (5). In the 
reproduction signal in Fig. 8 (4), the time axis is 
adjusted by the buffer circuit 23a in Fig. 5, and a contin- 
uous R frame MPEG signal as shown in Fig. 8 (6) is 
issued from the buffer 23a. This signal is expanded by 
the MPEG decoder 16a as an R video signal as shown 
in Fig. 8 (7). Same as the R signal, by selecting other 
channel, a 2D signal of L signal is obtained. Thus, as in 
the invention, by assigning R or L in the frame signal 
group of one GOP or more, and recording the frame sig- 
nal group continuously over plural tracks, it provides an 
effect of obtaining 2D output of R only, if a 3D optical 
disk is reproduced, even by the single speed reproduc- 
ing device. 

Hence, as shown in the block diagram in Fig. 9, by 
using one buffer circuit 23 of the 3D reproducing device 
in Fig. 5, one MPEG decoder 16, and one video output 
unit 17, a 2D-only reproducing device can be com- 
posed. This 2D reproducing device 40 includes a stere- 
oscopic video arrangement information reproducing unit 
26, and the identifier and arrangement information of 
stereoscopic video of a 3D optical disk 1 are repro- 
duced. Therefore, when the 3D optical disk is recorded 
in the 2D reproducing device, either one of R and L 
channels is issued. Since R and L have same videos, it 
is a waste of time to issue by changing over the chan- 
nels in a channel selecting unit 20. In this invention, 
however, a stereoscopic channel output limiting unit 41 
limits the output to one channel only, for example, R of 
stereoscopic video by using the stereoscopic video 
identifier. As a result, only one of R and L of the same 
video contents can be selected, so that the user does 
not have to select an unnecessary channel. 

In the case of stereoscopic contents, the "stereo- 
scopic" display is shown in a display unit 42 of the repro- 
ducing device by a "stereoscopic" display signal output 
unit 33, so that the user can recognize the stereoscopic 
contents. Thus, in the optical disk of the invention, 2D 
and stereoscopic videos are obtained in the stereo- 
scopic reproducing device 43 in Fig. 5, and 2D videos 
are obtained in the 2D reproducing device in Fig. 9, so 
that the compatibility is realized. 

Back to the 3D reproducing device, the method of 



use and effect of the stereoscopic video identifier are 
described. 

Fig. 13 is a time chart of stereoscopic video identi- 
fier and output signal. If the time after Fig. 13 (3) is 

5 defined as one interleaved block time unit, there is a 
delay time of 1t, but it is not shown in the chart. The ster- 
eoscopic video identifier in Fig. 13 (1) is changed from 1 
to 0 at t = t7 . As recorded signals in Fig. 13 (2), from t1 
to t7, R frame groups 6, 6a, 6b and L frame groups 8, 

10 8a, 8b of stereoscopic videos are recorded. In t7 to t1 1 , 
on the other hand, completely different contents A and 
B are recorded as first frame groups 44, 44a, and sec- 
ond frame groups 45, 45a. In the standard of DVD, etc., 
there is no definition of stereoscopic video, and hence 

is stereoscopic video identifier is not included in the data 
or directory information. Therefore, upon start of the 
optical disk, it is required to read out the stereoscopic 
video arrangement information file of the invention. In R 
output and L output in Fig. 13 (3), (4), from t1 to t7, the 

20 data in first time domains 46, 46a, 46b may be directly 
issued to R output, and the data in second time domains 
47, 47a, 47b, directly to L output. After t = t7 , there is 
no stereoscopic video identifier, and therefore the same 
data as in first time domains 46c, 46d are issued to the 

25 R output and L output. In other output system, that is, in 
a mixed output in Fig. 13 (5), (6), from t1 to t7 in which 
the stereoscopic video identifier is 1, at the field fre- 
quency of 60 Hz or 120 Hz, even field signals 48, 48a 
and odd field signals 49, 49a are issued alternately from 

30 one output. The data of the first time domains 46, 46a 
are issued to the even field signals, and the data of the 
second time domains 47, 47a, to the odd field signals. 

However, after t7 having no stereoscopic video, the 
data of the first time domains 46c, 46d are issued to 

35 both even field signals 48d, 48e and odd field signals 
49d, 49e. 

Thus, by varying the output to the stereoscopic dis- 
play of signals between the region in which the absence 
of stereoscopic video is indicted by the stereoscopic 

40 video arrangement information and the region not indi- 
cated, it is effective to prevent input of videos of different 
contents into the right eye and left eye of the viewer. 
Without this function, while observing the right image 
and left image of the same content of the stereoscopic 

45 video, when the contents of the video become different 
between the first time domain and second time domain 
in the optical disk, abnormal images are shown, con- 
tents of A in the right eye and contents of B in the left 
eyes, which gives discomfort to the viewer. 

so This procedure is more specifically described by 
referring to the flowchart in Fig. 17. At step 50a, an opti- 
cal disk is loaded, and at step 50b, the file of contents 
list of the disk is read. Herein, there is no information of 
stereoscopic video. At step 50c, the stereoscopic video 

55 arrangement information is read. At step 50d, on the 
basis of the stereoscopic arrangement information 
being read in, when displaying the contents list in the 
disk, marking of stereoscopic display is shown in each 
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content on the menu screen. In this way, the user can 
recognize the presence of stereoscopic video. This 
information, if there is only one in the entire optical disk, 
may be included in the navigation information in each 
data unit of DVD. 

At step 50e, data of specific address is reproduced, 
and at step 50f, referring to stereoscopic video arrange- 
ment information, it is judged whether the data is stere- 
oscopic video or not. If Yes, at step 50g, from the data of 
stereoscopic video arrangement information, for exam- 
ple, when the first time domain 46 is R signal and sec- 
ond time domain 47 is L signal, each signal is decoded, 
the data of the first time domain 46 is issued as the 
image for the right eye, and the data of the second time 
domain 47 is issued as the image for the left eye. These 
images are synchronized. When reproducing the next 
data, returning to steps 50e, 50f, it is checked whether 
stereoscopic video or not. If not stereoscopic video, 
advancing to step 50h, for example, the data of either 
the first time domain 46 or the second time domain 47 is 
issued in the same image as the image for the right eye 
and the image for the left eye. It hence prevents output 
of images of different contents in the right and left eyes. 

In the invention, the reproducing procedure is differ- 
ent between when reproducing ordinary videos of inter- 
leaved block system, and when reproducing 
stereoscopic videos of interleaved block system. Fea- 
tures of the invention are described below. 

As shown in the recorded data on the optical disk in 
the time chart (1) in Fig. 14, A1 data and the beginning 
address a5 of the first interleaved block 56a to be 
accessed next are recorded in the first interleaved block 
56. That is, since the next pointer 60 is recorded, as 
shown in Fig. 14 (2), when reproduction of the first inter- 
leaved block 56 is over, only by accessing the address 
of the pointer 60a, by jumping tracks, a next first inter- 
leaved block 56a is accessed in 100 msec, so that A2 
data can be reproduced. Similarly, A3 data is repro- 
duced. Thus, contents A3 can be reproduced continu- 
ously. 

By contrast, in the optical disk recording R and L 
stereoscopic videos shown in Fig. 14 (3), in order to 
keep compatibility, the same pointer 60 is included so as 
to make into same format as in Fig. 14 (1). Accordingly, 
the stereoscopic video cannot be reproduced unless the 
pointer is ignored. From the stereoscopic video logic 
arrangement table, moreover, the stereoscopic identifier 
61 of each cell can be defined. Accordingly, the stereo- 
scopic identifier 61 of the interleaved blocks 54, 55, 56, 
57 can be logically defined. This is shown in the dia- 
gram. To reproduce R2 and L2 by reproducing R1 and 
L1 and jumping, the pointer cannot be used directly. 
More specifically, after completion of reproduction of R 
interleaved block 54, instead of accessing the address 
of pointer a5, next L interleaved block 55 is reproduced, 
and pointer a5 of R interleaved block is accessed by 
jumping tracks. In this case, pointer 60b of L interleaved 
block 55 is ignored. When reproducing an interleaved 



block of which stereoscopic identifier is 1 , by changing 
the access procedure of pointer address from that in 
ordinary video, it provides an effect of reproducing R 
and L continuously as shown in Fig. 14 (4). 

5 Referring to the flow chart in Figs. 15 and 16, the 

procedure for changing the pointer when accessing the 
interleaved block is described by using the stereoscopic 
video identification information. 

First, at step 62a, an access command for an 

10 address of a specific cell is produced. At step 62b, the 
address to be accessed is judged to be stereoscopic 
video or not by referring to the stereoscopic video 
arrangement information. At step 62c, if not stereo- 
scopic video, skipping to step 62t, one process of ordi- 

15 nary video is carried out. If stereoscopic video at step 
62c, advancing to step 62d, it is checked whether or not 
to reproduce the stereoscopic video of the user or the 
like, and if No, the display of "stereoscopic video" is 
shown on the screen, and the process skips to step 62t. 

20 If Yes at step 62d, the stereoscopic video arrange- 
ment information is read out at step 62e, and the 
arrangement of R and L interleaved blocks is calculated 
from the chapter number, R cell number, L cell number, 
etc. At step 62g, an n-th R interleaved block is repro- 

25 duced, and at step 62h, pointers recorded in R inter- 
leaved block and L interleaved block are read out, and 
stored in the pointer memory. At step 62i, the previous, 
that is, (n-1)-th pointer AL (n) is readout from the pointer 
memory. At step 62j, it is checked if AL (n) and AR (n) 

30 are continuous or not, and if No, the tracks are jumped 
to address AL (n) at step 62k. 

Next, in Fig. 16, at step 62m, an n-th L interleaved 
block is reproduced, and at step 62n, the pointer 
address of n+1 is reproduced. At step 62p, it is checked 

35 if reproduction of all data is complete or not. At step 62q, 
it is checked whether the n-th L interleaved block and 
(n+1)-th R interleaved block are recorded continuously 
or not, and if not continuous, at step 62r, the tracks are 
jumped to AR (n+1) to return to step 62f. If Yes, the 

40 process returns to step 62f. 

At step 62t, if stereoscopic video is not displayed, 
start address A (1) of h cell is accessed, and the first 
interleaved block is reproduced, and at next step 62u, 
the n-th interleaved block of address An (n) is repro- 

45 duced sequentially. At this time, in each interleaved 
block, jumping tracks to the next interleaved block, the 
pointer address A (n+1) for accessing is read out at step 
62v, and it is checked whether data reproduction is com- 
plete or not at step 62w, and if complete, the process 

so returns to the first step 62a of flowchart A. If not com- 
plete, at step 62x, it is checked whether interleaved 
blocks having start addresses of A (n) and A (n+1) are 
continuous or not, and if Yes, without jumping, the proc- 
ess returns to the step before step 62u. If No, at step 

55 62y, the tracks are jumped to address A (n+1). 

Next, by referring to the block diagram of reproduc- 
ing device for 720P reproduction of double speed pro- 
gressive or super-wide screen shown in Fig. 20, the 
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reproduction operation of a reproducing device 65 of the 
invention is specifically described below. The signal 
reproduced from the optical disk 1 is separated by a 
separating unit 68 into a first interleaved block 66 and a 
second interleaved block 67 composed of frame signals 5 
of one GOP or more each. Frame video signals 70a, 
70b of 30 seconds expanded by MPEG in an expanding 
unit 69 are separated into odd field signals 72a, 72b and 
even field signal 73a, 73b in field separating units 71a, 
71b, and interlace signals 74a, 74b of 2ch NTSC are w 
issued. The wide screen in Fig. 20 is described later 

Referring to Fig. 22, the encoding operation of pro- 
gressive video signal is described below. At 
t = t1 and t2 , progressive video signals 75a, 75b are 
entered, and signals of t1 and t2 are combined in a com- 15 
bining unit 76, and a combined signal 77 is obtained. 
The combined signal 77 is taken out zigzag in the sepa- 
rating unit 78, and odd interlace signals 79a, 79b and 
even interlace signals 80a, 80b are produced. By com- 
bining the odd interlace signals 79a, 79b and even inter- 20 
lace signals 80a, 80b, frame signals 81a, 81b are 
obtained. Segmenting one GOP or more GOPs which is 
consist of 10 to 15 frames of compressed signals 83a, 
83b compressed in MPEG compressing units 82a, 82b, 
interleaved blocks 84a, 84b, 84c are produced, and 25 
same time stamps are added to the compressed signals 
separated from the same progressive signal by time 
stamp providing means, and the signals are recorded 
on an optical disk 85. 

The optical disk 85 containing the progressive sig- 30 
nal is reproduced in a double speed reproducing device 
86 in Fig. 21, and reproduced in interleaved block units 
in a separating unit 87, and separated into two streams 
of interleaved blocks 84a, 84c, and interleaved block 
84b, then expanded into frame signals 89a, 89b of 720 35 
x 480 pixels in expanding units 88a, 88b. In field sepa- 
rating units 71a, 71b, the signals are separated into odd 
fields 72a, 72b and even fields 73a, 73b on the time 
axis. So far, the operation is same as in the reproducing 
device 65 in Fig. 20. 40 

In Fig. 21, however, odd fields 72a, 72b of channel 
A 91 and channel B 92 are combined in a combining 
unit 90. Even fields 73a, 73b are similarly combined. 
Thus, channel A 91 and channel B 92 are combined zig- 
zag, and progressive signals 93a, 93b of 60 frames/sec 45 
are obtained, and delivered from a progressive video 
output unit 94. 

Thus, according to the reproducing device of the 
invention, progressive signals, that is, 525 signals not 
interlacing NTSC signals, or 480 signals in this case are so 
obtained. A reproducing unit 95 reproduces at double 
speed. 

In this case, if the conventional optical disk record- 
ing movie software is reproduced, a progressive video is 
obtained. 55 

In Fig. 20, meanwhile, when reproducing the optical 
disk containing the movie software for single speed 
reproducing device for reproducing interlace signals, 



since the movie software is composed of frame signals 
(progressive signals) of 24 frames per second, 24 
frames of progressive signals are obtained in the MPEG 
decoder. By detecting the movie software by detecting 
means, or by transforming 24 frames into progressive 
signals of 60 frames/sec in a 3-2 transforming unit 174 
shown in Fig. 20, progressive signals are reproduced. In 
the case of interlace output, by filtering the progressive 
signals in a vertical filter unit by referring to the filter 
identifier, an interlace video free from disturbance is 
obtained. 

Herein, when the optical disk 85 encoded in Fig. 22 
is reproduced in the reproducing device 65 applicable to 
progressive signals in Fig. 20, an interlace signal 74a of 
channel A is reproduced. A conventional DVD player of 
interlace type has channel A only out of channel A and 
channel B. Hence, when the optical disk 85 of the inven- 
tion is loaded in a conventional DVD player of interlace 
type, it is known that the interlace signal of channel A is 
obtained. That is, in the optical disk of the invention, pro- 
gressive signals are obtained in the reproducing device 
of the invention, and interlace signals of the same con- 
tents are obtained in a conventional reproducing device, 
and a perfect compatibility is realized. 

In this case, by adding an interlace interference 
removing compressing filter 140 to the MPEG encoder 
in Fig. 22, although the frequency characteristic is 
slightly lowered, aliasing distortion between channel A 
and channel B can be decreased. 

Encoding of stereoscopic video is more specifically 
described below. 

As shown in Fig. 23, a right-eye signal 97 and a left- 
eye signal 98 are entered in a recording device 99. 
Being of interlace signals, in every 1/60 second, odd 
field signals 72a, 72b and even field signals 73a, 73b 
are entered. The signals are combined in combining 
units 101a, 101b, and transformed into frame signals 
102a, 102b in every 1/30 second. Compressed signals 
83a, 83b compressed in compressing units 103a, 103b 
are gathered into a set of one GOP or more, and inter- 
leaved block 84a, 84b, 84c are produced, and are 
arranged alternately and recorded on the optical disk 1 . 
When this optical disk 1 is reproduced in the reproduc- 
ing device of the invention shown in Fig. 24, the stereo- 
scopic/PG video arrangement information reproducing 
unit 26 in Fig. 5 detects the PG identifier in the disk, and 
the reproducing device 104 is established in the stereo- 
scopic reproducing mode as shown in the block diagram 
in Fig. 24. In this case, the stereoscopic video in the 
optical disk 1d is first separated into channel A and 
channel B in the separator 68, and expanded in expand- 
ing units 88a, 88b, and separated into field signals in 
field separators 71a, 71b. So far, the operation is same 
as in Fig. 21. 

It is a feature of Fig. 24 that the field separator 71a 
issues odd field signals and even field signals by chang- 
ing over the output sequence in an output converting 
unit. First, for progressive TV, that is, for TV of field fre- 
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quency of 1 20 Hz, odd field signal 72a of channel A, odd 
field signal 72b of channel B, even field signal 73a of 
channel A and even field signal 73b of channel B are 
sent out sequentially. As a result, odd fields and even 
fields are issued sequentially and alternately to the right 
and left eyes, and thereby by using switch type stereo- 
scopic goggles, a flicker-less video matched in time 
information is obtained from the progressive output unit 
105. 

As the output to the general TV, by using the odd 
field 72a of channel A and even field 73b of channel B 
out of the above from the NTSC output unit 106, 
although flicker is present, a stereoscopic video of natu- 
ral motion is obtained through stereoscopic goggles. 

When the progressive system of the invention and 
the stereoscopic video reproducing system are com- 
bined, stereoscopic videos of high picture quality of 
right and left progressive images are obtained. This is 
explained in Fig. 25. This reproducing device 107 repro- 
duces at a four-speed rate, and hence requires a four- 
speed reproduction capacity. In the DVD, however, it 
may be 80% of ordinary transfer rate. If, as shown in Fig. 
25, when interleaved blocks 108a, 108b, 108c, 108d of 
right progressive signals A, B and left progressive sig- 
nals C, D are arranged continuously without gap, the 
optical pickup can reproduce continuously without 
jumping tracks. In the case of DVD, since the informa- 
tion is limited to 80%, in continuous reproduction, 
instead of four speed, 3.2 speed is enough. Such con- 
tinuous arrangement brings about an effect of reducing 
the reproducing speed. 

Back to the explanation, by a separator 109, the 
interleaved blocks 108a, 108b, 108c, 108d are sepa- 
rated as mentioned above, and signals of four channels 
A, B, C, D are reproduced. Video signals expanded in 
expanding units 69a, 69b, 69c, 69d are combined in 
combining units 90a, 90b same as in Fig. 21, and two 
progressive signals are issued from progressive output 
units 110a, 110b. They are respectively left-eye signal 
and right-eye signal, and a progressive stereoscopic 
video is issued from the reproducing device 107. In this 
case, by using four-speed block MPEG chip, it is possi- 
ble to process by one chip, and hence the number of 
parts is not increased. It is also possible to record and 
reproduce four videos of different contents. In this case, 
four screens of multi-screen TV can be displayed simul- 
taneously by one disk. 

It is also a feature of the invention that the compati- 
bility is guaranteed in all cases. When the disk 106 in 
Fig. 25 is reproduced in a conventional DVD or other 
reproducing device, the interlace signal for either the 
right eye or the left eye is issued. The picture quality is 
not deteriorated. However, only 1/4 of time can be 
reproduced. By adhering two layers of DVD, the total 
time is 2 hours and 15 minutes, and it is enough for 
almost all movies. 

In the reproducing device of the invention applica- 
ble to double-speed stereoscopic/progressive video, 



when the user sends a command to the control unit 21 
through the channel selection unit 20 from the input unit 
19 in Fig. 9, the stereoscopic interlace or one-channel 
progressive video can be changed over to a desired 

5 video. Thus, like the monaural record and stereo record 
in the past, a complete compatibility is assured. 

Accordingly, by the double-speed or four-speed 
reproducing device of the invention, videos of various 
picture qualities and projection methods may be 

10 obtained. 

In the invention, therefore, in the absence of stere- 
oscopic video identifier, it is enough to read the pointer 
and jump, and in the presence of stereoscopic video 
identifier, by reading the pointer of one of the inter- 

15 leaved blocks of one step before, and changing the 
reproducing procedure to access, the stereoscopic 
video can be recorded without changing the format. 

Herein, a method of dividing the screen of scope 
size movie into two images, and recording and repro- 

20 ducing is described below. 

In Fig. 20, the method of reproducing the optical 
disk 1 recording two screens of interlace signals by a 
double-speed reproducing device of the invention was 
mentioned. In Fig. 40, by applying this method, a super- 

25 wide image 154 of scope size (2.35:1) is divided in a 
screen dividing unit 155 into three screens, that is, a 
central image 156 and side images 157, 158, and the 
dividing position is indicated by a center shift quantity 
159. The central image 156d is supposed to be a first 

30 video signal 156d, and is compressed as a second 
video signal together with side images 157d, 158d, and 
interleaved in an interleaved unit 113, and recorded in 
the optical disk together with the center shift quantity 
159. In this case, since the second video signal is a 

35 patched-up picture of different qualities, and it is not 
preferred to be reproduced. Accordingly, by a second 
video signal limiting information adding unit 179, pass- 
word protection or other reproduction limiting informa- 
tion is added to the stream of the second video signal in 

40 the file control information region of the optical disk. As 
a result, in the reproducing device, the second video 
signal is not reproduced independently. Thus the viewer 
can be protected from viewing the abnormal image of 
independent output limit division screen of second video 

45 signal. In this case, in the progressive applicable player, 
both first video signal and second video signal are 
reproduced, and a wide screen can be issued. 

When this disk is reproduced in the reproducing 
device in Fig. 20, first of all, the second video signal is 

so not issued independently. From the optical disk, the 
center shift quantity 159 is reproduced from the center 
shift quantity reproducing unit 159b. By using this shift 
quantity 159, in a wide screen combining unit 173, the 
scope image is combined, and it is transformed by 3-2 

55 pull-down in a 3-2 transforming unit 174 as shown in 
Fig. 41 , and 24 frames of the movie are transformed into 
interlace signals of 60 fields/sec, or progressive signals 
of 60 frames/sec. As shown in Fig. 41, expansion and 
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wide screen combination are effected. In the process of 
3-2 transformation in the 3-2 transforming unit 174, a 
combined image 1 79a of a combined image 1 79 com- 
prising 24 frames per second is separated into three 
interlace images 180a, 180b, 180c, and a combined 
image 179b is separated into two interlace images 
180d, 180e. Thus, the image of 24 frames/sec is trans- 
formed into an interlace image of 60 fields. In the case 
of output of progressive image 181, the three progres- 
sive images 181a, 181b, 181c and two progressive 
images 181d, 181e may be issued directly. 

As a second method of separating the screen, as 
shown in Fig. 40, when a screen 154 of 1440 x 480 pix- 
els is separated in an image horizontal direction separa- 
tor 207 to separate two pixels in the horizontal direction 
into one pixel each, it is separated into two horizontal 
separate screens 190a, 190b of 720 x 480 pixels each. 
By a similar technique, they are compressed as a first 
video signal and a second video signal, and recorded in 
an optical disk 191. In this case, aliasing distortion 
occurs in the horizontal direction, and two pixels are 
added at a specific addition ratio by a horizontal filter 
206 to attenuate the high frequency components in the 
horizontal direction as shown in the horizontal filter 206 
in Fig. 46. This prevents moire at the time of reproduc- 
tion with 720 dots in the existing reproducing device. 

When this optical disk 191 is reproduced in the 
reproducing device 65 in Fig. 20, the horizontal sepa- 
rate screens 190a, 190b are decoded, and when com- 
bined in the wide image combining unit 173, the original 
screen 154a of 1440 x 480 pixels is reproduced. In the 
case of the movie software, for 3-2 transformation, as 
shown in Fig. 41 , the screen 154a is combined to trans- 
form by 3-2. 

In this second screen horizontal separating 
method, in both first video signal and second video sig- 
nal, since an ordinary picture of 720 x 480 pixels divid- 
ing the original 1440 x 480 pixels into half in the 
horizontal direction is recorded, if the second video sig- 
nal is reproduced by mistake in the ordinary reproduc- 
ing device such as DVD player, since the picture of the 
same aspect ratio as in the original is delivered, the 
compatibility is high. Thus, by this separating method, 
the interlace image is reproduced in an ordinary repro- 
ducing device, 525 progressive image in an applicable 
reproducing device, and a wide image such as 720P 
scope in a 720P high resolution applicable reproducing 
device. The movie material can be reproduced at dou- 
ble speed, and hence the effect is high. 

Further developing this technique, in Fig. 44, a pro- 
gressive image 1 82a of 1 440 x 960 is separated into the 
horizontal or vertical direction by a horizontal or vertical 
separator 194 of the image separator 1 15 by using, for 
example, sub-band filter or wavelet transform. As a 
result, a 525 progressive image 183 is obtained. It is 
separated into 525 interlace signal 184, and recorded in 
a stream 188a. 

On the other hand, the remaining interpolating 



information 185 is similarly separated into four streams 
188c, 188d, 188e, 188f, and recorded in interleaved 
blocks. The maximum transfer rate of each interleaved 
block is 8 Mbps in DVD standard, and when the interpo- 

5 lating information is divided into four steams, it is 32 
Mbps, and in the case of six angles, 48 Mbps is 
recorded, so that 720P and 1050P HDTV video scan be 
recorded. In this case, in the conventional reproducing 
device, the stream 188a is reproduced, and the inter- 
red lace video 184 is issued. In the streams 188c, 188d, 
188e, 188f, since the output limiting information is 
recorded in the optical disk 187 by an image processing 
limiting information generating unit 179, so that the 
interpolating information 185 of poor picture quality 

15 such as differential information will not be issued by mis- 
take. Thus, by separating in both horizontal and vertical 
directions by the method in Fig. 44, a compatible optical 
disk applicable to both HDTV and NTSC is realized. 
In Fig. 20, the interlace signal is transformed in an 

20 interlace transforming unit 1 75, and issued and a scope 
screen 178 is obtained. The 525P progressive signal is 
similarly issued as the scope screen 178. When observ- 
ing with a monitor of 720P, the 525P signal is trans- 
formed into a 720 progressive signal in a 525P/720P 

25 transforming unit 1 76, and a letterbox type 720P screen 
177 of 1280 x 720 or 1440 x 720 (the image size being 
1280 x 480 or 1440 x 480) is issued. Since the scope 
screen (2.35:1 ) is 1 1 28 x 480 wide, an image of a closer 
aspect ratio is obtained. In particular, in the case of 

30 movie software, because of 24 frames/sec, the progres- 
sive image is at a rate of 4 Mbps. When the scope video 
is recorded in the system of the invention of dividing into 
two screens, the rate is 8 Mbps, and since the recording 
time is about 2 hours on two-layer disk of DVD, so that a 

35 scope video of 720P or a progressive video of high pic- 
ture quality of 525P can be recorded in one disk. In the 
conventional TV, too, the interlace output signal is dis- 
played. It is hence effective to issue the scope screen 
(2.33:1) of movie at 525P or 720P. 

40 Herein, referring to Fig. 51, a method of recording 
and reproducing 1050 interlace signals is specifically 
described below. An even field 208a of 1050 interlace 
signals is separated into two images 208b, 208c by hor- 
izontal separating means 209, and separated into 

45 images 208d, 208e by vertical separating means 210a, 
210b, and images 208f, 208g are similarly obtained. An 
odd field signal 21 1a is similarly separated, and images 
21 1d, e, f, g are obtained. In this case, the image 208d 
and image 21 1d are main signals, and the DVD inter- 

so lace video is obtained in a conventional reproducing 
device. To prevent interlace interference, horizontal fil- 
ters 206b, 206c, and vertical filters 212a, 212b are 
inserted, so that aliasing distortion of reproduced image 
is decreased. 

55 Referring to Fig. 27, Fig. 28, Fig. 42, and Fig. 49, 
the file structure and video identifier are described. Fig. 
27 shows the DVD logic format. Video files are recorded 
in logic blocks. As shown in Fig. 28, the minimum unit in 
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the system stream is called a cell, in which, as shown in 
Fig. 42, video data and audio data in one GOP unit, and 
sub-picture are recorded in a packet. 

The provider defined stream in a packet 217 in a 
cell 216 (see Fig. 49) of main signal of the first stream s 
has a capacity of 2048 bytes. It includes recording of a 
progressive identifier 218 showing whether progressive 
or interlace, a resolution identifier 219 showing whether 
the resolution is 525, 720 or 1050, a differential identifier 

220 showing whether the interpolating signal is a differ- 10 
ential signal from the main signal, a filter identifier 144 
described below, and a sub-stream number information 

221 showing the stream number of a first sub-stream. 
By reference to Fig. 52, the procedure of reproduc- 
ing by a video identifier 222 is described below. 15 

From the optical disk, first, reproducing procedure 
control information 225 is read out from management 
information 224. Since the limiting information of VOB 
(Video Object) is included herein, in the existing repro- 
ducing device, it is connected only from No. 0 VOB 226a 20 
to No. 1 VOB 226b in which the main video is recorded. 
Since No. 0 VOB 226a is not connected to No. 2 VOB 
226c in which the interpolating signal of differential 
information or the like is recorded, video of poor picture 
quality will not be reproduced from the conventional 25 
reproducing apparatus such as the differential informa- 
tion as mentioned above. A video identifier is recorded 
in each VOB of the main signal, and since No. 1 VOB 
226b and No. 2 VOB 226c are progressive identifier = 1 , 
resolution identifier = 00 (525 signals), 525 progressive 30 
signals are reproduced from the progressive player or 
HD player. 

Since the video identifier 222 of the next VOB 226d 
is the progressive identifier = 0 and resolution identifier 
219 = 10, there are 1050 interlace signals, and it is 35 
known that three VOBs, VOB 226e, VOB 226f, VOB 
226g, are interpolating information. Thus, in the conven- 
tional players, 1050 interlace signals with 720 horizontal 
pixels are issued by the NTSC progressive player, and 
1050c full standard HDTV signals are issued by HD 40 
player. Thus, by the video identifier 222, various video 
signals can be recorded and reproduced in interleave. 
The video identifier 222 may be also recorded in the 
management information 224. 

Herein, referring to Fig. 53, VPTS (video presenta- 45 
tion time stamp) of sub-track by each interleaved block, 
that is, the time relation in decoding output is described. 
In No. 1 VOB 226b, interleaved blocks 227a, 227b, 227c 
of main signal are recorded together with VPTS1 , 2, 3 of 
VPTS. In No. 2 VOB 226c, interleaved blocks 227d, so 
227e, 227f are recorded together with VPTS1 , 2, 3. The 
conventional player reproduces the interleaved blocks 
227a, 227b, 227c at single speed. Since sound is also 
included in the main signal, the sound is also repro- 
duced. On the other hand, in the progressive applicable 55 
player, the interleaved block 227d of No. 2 VOB 227c as 
sub-signal is reproduced, and stored once in the buffer 
memory. When stored completely, the interleaved block 



227a of No. 1 VOB 226b of the main signal is repro- 
duced, and the AV synchronism is achieved by this syn- 
chronous information. Since the sound is also recorded 
in the main signal, the output of the main signal and 
sub-signal as shown in Fig. 53 (2), (3) is synchronized 
with sound. In this case, tracks are jumped between the 
interleaved block 227a and interleaved block 227e. 
Thus, the progressive signal in Fig. 53 (4) is issued. In 
this way, at the reproducing device side, by checking the 
same VPTS of each interleaved block, the main signal 
and sub-signal are decoded synchronously and com- 
bined, so that a normal progressive signal is main- 
tained. 

Fig. 54 is a diagram showing an arrangement of sig- 
nals of simul-casting system for interleaved recording of 
NTSC signal and HDTV signal individually, independ- 
ently, and at the same time. In this case, NTSC video 
and sound 232 are recorded in the main signal of VOB 
227a. In VOB 227b, VOB 227c, a signal of about 16 
Mbps of compressed video signal of HDTV is divided 
into 8 Mbps each, and recorded on the optical disk in 
the interleave system of the invention. In the conven- 
tional player in Fig. 54 (1), (2), and in the progressive 
applicable player, (525i) signal of NTSC is reproduced. 
However, in the HDTV player in Fig. 54 (3), only the 
audio data is obtained from N o. 1 VOB 227a, and first 
sub-video and second sub-video are reproduced from 
the VOB 227b, 227c, and combined, and the HDTV sig- 
nal of 16 Mbps is reproduced as shown in Fig. 54 (3). In 
this case, since the reproduction of sub-signal is limited 
by reproducing procedure limiting information 225, in 
the event of misoperation of the existing DVD player by 
the user, the HDTV compressed signal will not be repro- 
duced. Thus, the NTSC is issued from the conventional 
player, and HDTV signal, from the HDTV splay, so that 
the compatibility is maintained. A block diagram is 
shown in Fig. 55. The detail of operation is same as 
above and is omitted, and the reproduced signal from 
the optical disk is separated by an interleaved block 
separator 233, and the sound of the main signal is 
decoded by an audio decoder 230 of NTSC decoder 
229, the stream of 8 Mbps of first sub-signal and second 
sub-signal is decoded in HDTV decoder 231, and the 
HDTV signal is decoded. In this way, HDTV signal and 
audio signal are issued. In this case, by simul-casting, in 
the firsts place, it is possible to reproduce in NTSC also 
by a conventional machine. In the invention, by using 
two interleave streams, a transfer rate of 16 Mbps is 
obtained, and the MPEG compressed signal of stand- 
ard HDTV can be directly recorded. Next, in the DVD, 
only 1 6 Mbps can be recorded in two interleaved blocks. 
On the other hand, the HDTV compressed video signal 
is 1 6 Mbps. Accordingly, audio data cannot be recorded. 
However, as in the invention, by making use of the audio 
data of NTSC signal of main signal, if the HDTV is 
recorded in two interleaves, the audio output can be 
recorded. 

Herein, a method of removing interlace interference 
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is described below. When a progressive signal is deci- 
mated and transformed into interlace signal, aliasing 
occurs, and moire of low frequency component occurs. 
At the same time, line flicker of 30 Hz occurs. To avoid 
this, it is required to pass through interlace interference 
removing means. The interlace interference removing 
means 140 is put into the progressive signal block of the 
progressive interlace transforming unit 139 in the block 
diagram of the recording device 99 in Fig. 22 explained 
above. From the entered progressive signal, first, the 
video signal of high probability of occurrence of inter- 
lace interference is detected from the interlace interfer- 
ence image detecting means 140a, and only this video 
signal is passed into the interlace interference removing 
filter 141. For example, in the case of the image of low 
frequency component in the vertical direction, since 
interlace interference does not occur, the filter is circu- 
lated through a filter bypass route 143. Accordingly, 
deterioration of vertical resolution of image can be less- 
ened. The interlace interference removing filter 141 is 
composed of a vertical direction filter 142. 

As shown in the time and space frequency diagram 
in Fig. 46 (a), the shaded area is an interlace aliasing 
distortion occurring region 213. To remove this, it may 
be passed through a vertical filter. More specifically, as 
shown in Fig. 46 (c), installing three line memories 195, 
of 480 progressive line signals, by adding the video 
information of the objective line (n-th line), and video 
information of the lines before and after ((n-1)-th, (n+1)- 
th lines), three in total, by an adder 196 at an addition 
ratio, video information of one line is obtained, and 240 
interlace signals are produced. By this processing, the 
vertical direction is filtered, and the interlace interfer- 
ence is alleviated. By varying the addition ratio of three 
lines, the filter characteristics can be changed. This is 
called the vertical three-line tap filter. By varying the 
addition ratio of a line and the preceding and following 
lines, a simpler vertical filter is obtained. As shown in 
Fig. 46 (d), the line information is not a simple vertical fil- 
ter, but, vertical filtering may be executed by developing, 
for example, even lines of the (n-1)-the line of previous 
frame and (n+1)-th line of next frame on a same space. 
By this timevertical filter 214, it is effective to lessen the 
interlace interference occurring when viewing only the 
interlace signal by reproducing the optical disk record- 
ing the progressive signal by a DVD player not applica- 
ble to progressive video. A horizontal filter 206a is 
realized by adding two pixels in the horizontal direction, 
and combining into one pixel. By filtering, however, the 
resolution of the progressive video is deteriorated. By 
the interlace interference video detecting means 140, 
by not filtering the image small in interference or chang- 
ing the addition ratio of the adder of the vertical filter, the 
filtering effect is weakened, and it is effective to lessen 
deterioration in reproduction of progressive video. In the 
reproducing device applicable to progressive video of 
the invention, if not filtered during recording as men- 
tioned later, the interlace interference can be removed 



by the filter at the reproducing device side. In future, it 
will be replaced by the progressive applicable type 
reproducing device, filter is not necessary when record- 
ing in future. In this case, filtered optical disk and non-fil- 

5 tered optical disk are present, and the interlace 
interference detecting means 140 issues an interlace 
interference removal filtering identifier 144 to the filtered 
image as an identifier for identifying it, and records it on 
the optical disk 85 by the recording means 9. 

10 A specific recording method of filter identifier shown 
in Fig. 50 is described. A filter identifier 1 44 is put into a 
header in a GOP which is a pixel unit of MPEG in a 
stream. "00" means there is no filter, "10" shows a sig- 
nal passing through a vertical filter, "01" through a hori- 

15 zontal filter, and "11" through a vertical or horizontal 
filter. Being entered in the minimum unit of one GOP, the 
filter can be turned on and off in every GOP in the repro- 
ducing device, so that deterioration of picture quality 
due to double filters is prevented. 

20 The operation of reproducing this optical disk 85 by 
the reproducing device 86a is described by referring to 
Fig. 32 (a), (b). Same as in Fig. 21 , two interlace images 
84a, 84b are reproduced, and once combined into a 
progressive image 93a. However, when the interlace 

25 interference removal filtering identifier 144 is ON or 
when not performing trick play such as slow or still pic- 
ture and not issuing progressive image, the interlace 
signal is issued directly by interlace output 1 45 by single 
speed rotation. In this case, energy-saving effect is 

30 obtained. 

In the case of trick play or when the interlace inter- 
ference removal filtering identifier 144 is OFF, a double 
speed command 146 is sent to a motor rotating speed 
changing unit 35 from a control unit 147, and the optical 

35 disk 85 rotates at double speed, and the progressive 
video is reproduced. 

When issuing thus reproduced progressive video to 
an interlace TV 148 as an interlace signal, a method of 
removing the interlace interference is described below. 

40 When the interlace interference removal filtering identi- 
fier 144 is OFF, a judgement changeover circuit 149 is 
changed over, and the progressive signal is passed into 
the interlace interference removal filter 141, and odd 
interlace signal 72a and even interlace signal 73a are 

45 issued from two frames 93a, 93b in the interlace chang- 
ing unit 139, and an ordinary interlace signal is issued. 
In this case, an image free from interlace interference is 
displayed in the interlace TV 148. Since the effect of 
interlace interference filter on the interlace signal is 

so small, the interlace signal does not deteriorate. On the 
other hand, in a progressive signal output unit 215, a 
progressive signal free from interlace interference 
removal filter is issued. Therefore, by the on/off method 
of interlace interference removal filter at the reproducing 

55 device side, outputs of progressive video free from dete- 
rioration and interlace video free from deterioration 
such as interlace interference are obtained at the same 
time, which is a very notable effect. 
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In slow reproduction of 1/2 or lower speed or still 
picture reproduction, the interlace interference 
decreases, and the removal filter is weakened. 

Means for improving picture quality in trick play is 
described below. When a command for slow or still pic- 
ture reproduction is put into slow still picture reproduc- 
ing means 151 from a control unit 147 through an 
operation input unit 150, the interlace transforming unit 
1 49 distributes 480 lines of one frame 93a into two fields 
by the frame processing unit 152, and an odd interlace 
signal 72b and an even interlace signal 73b are pro- 
duced and issued. As a result, an interlace still picture 
or slow reproduction image of resolution of 480 lines 
free from shake is displayed in the interlace TV 148. In 
the conventional interlace type reproducing device, to 
obtain a still picture or slow picture free from shake, the 
resolution must be lowered to 240 lines, but in this 
invention, by once transforming from the interlace to the 
progressive video, and then transforming to the inter- 
lace video, it is effective to obtain slow and still picture of 
interlace at resolution of 480 lines. In Fig. 32 (a), steps 
153a to 153g show this procedure in flow chart, but 
detailed description is omitted. 

Next, in the method shown in Fig. 26, from a stream 
of two channels, for example, from a disk interleaving 
videos of camera 1 and camera 2, a first stream is 
reproduced, and it is changed over to a second stream 
intermediately, and issued continuously. 

Referring to Fig. 35, when the contents have plural 
stories, that is, streams are multiplexed, a method of 
changing over from a specific stream to other stream 
smoothly without interruption is described. As shown in 
Fig. 35 (1), two different stories are recorded in an opti- 
cal disk 106, as two streams of first video signal and 
second video signal, that is, first stream 1 1 1 and second 
stream 112, basically on the same radius, approxi- 
mately. 

In this case, since only the first video signal as 
basic story is reproduced usually, after the first stream 
1 1 1 a, a next first stream 1 1 1 b is reproduced and issued 
consecutively. However, at the moment of t = tc , when 
the user commands to change over to the second video 
signal from the command input unit 19 in Fig. 5, at 
t = tc , the track at other radius position is accessed by 
using the tracking control circuit 22 in Fig. 5 from the 
first stream 111a to the second stream 112b, and the 
output signal is changed over to the second stream 
1 12b of the second video signal. 

Thus, when the first video signal is at the time of 
t = tc in Fig. 35 (2), the picture, sound and sub-picture 
of the second video signal are changed over smoothly 
without interruption. 

A method of seamless reproduction by synchroniz- 
ing the picture, sound and sub-picture is described 
below. 

Referring to the timing chart in Fig. 35 (3), (4), the 
data reproducing procedure is more specifically 
described below. As explained in the block diagram of 



the recording device in Fig. 22, the progressive video of 
the first video signal is separated into main interlace 
video signals A1 to An of Odd-line First, and sub-inter- 
lace video signals B1 to Bn of Even-line First, and 

5 recorded separately in first angle and second angle 
sub-channels, respectively. Although omitted in Fig. 22, 
the progressive video of the second video signal is sim- 
ilarly separated into main interlace video signals C1 to 
Cn and sub-interlace video signals D1 to Dn, and 

10 recorded separately in third angle and fourth angle as 
shown in Fig. 35 (3). Fig. 35 (3) is an explanation of the 
principle of Fig. 36 in time chart, and the operation is the 
same. 

Fig. 36 explains the recording device in Fig. 22, lim- 
15 iting only to the interleave unit. The progressive signals 
of the first video signal are separated into two interlace 
signals, that is, odd-first main signal and even-first sub- 
signal, in the first video signal separator 78a. In this 
case, in order to decrease the quantity of information, a 
20 differential signal of main signal and sub-signal is deter- 
mined in a differential unit 116a, and the main signal 
and differential signal are compressed and recorded in 
the disk, so that the recording information quantity can 
be decreased. In the case of progressive video, since 
25 the correlation of adjacent odd line and even line is very 
close, the information quantity of differential signal 
between the two is small. By calculating the difference, 
it is effective to reduce the information quantity substan- 
tially. 

30 In the divided recording method of the invention 
using this differential unit 116a, as shown in Fig. 44, a 
720P or 720-line progress signal 182 or 1050P progres- 
sive video 182a are separated into 525 basic informa- 
tion 1 87, progressive video 1 83, 525 interlace video 1 84 

35 and complementary information 186 by the image sep- 
arator 115. By the differential unit 1 16a, basic informa- 
tion 187 and differential information 185 of 
complementary information 186 are determined, and 
this differential information 185 can be separated into 

40 four streams 188c, 188d, 188e, 188f in total by the sec- 
ond video signal separator 78c and third video signal 
separator 78d. Sending them to the compressing unit 
103, and interleaving with the interleave 113a, six 
streams are recorded in each angle of the optical disk 

45 187. 

At this time, since the streams 188c, 188d, 188e, 
188f are differential information or complementary infor- 
mation, if decoded in the reproducing device, when 
issued to the TV screen, since it is not a normal TV pic- 

so ture, it gives an impression of discomfort to the viewer. 
In the invention, accordingly, in order that the angle of 
the streams 188c, 188d, 188e, 188f including the com- 
plementary information may not be issued in the past 
non-applicable reproducing device, the limiting informa- 

55 tion is generated in a video output limiting information 
generating unit 179, and recorded in the optical disk 
187. More specifically, in the DVD standard, it is desig- 
nated so as not to open the specific stream without 
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password. By protecting the streams 188dc, 188d, 
188e, 188f with password, it cannot be opened easily in 
the conventional reproducing device, thereby avoiding 
presentation of abnormal picture decoding the comple- 
mentary information 186 by mistake to the viewer. 

Back to Fig. 36, the first video signal is thus com- 
pressed, and the main signal becomes interleaved 
blocks 83a, 83c of A1 , A2 in the unit of one GOP or 
more. On the other hand, the main signal of the second 
video signal is the interleaved block 83g of C1, C2, the 
sub-signal is the interleaved blocks 83b, 83d of B1 , B2, 
and the sub-signal is the interleaved blocks 83f, 83h of 
D1, D2. From these four sets of data, as shown in Fig. 
36, a recording stream 1 1 7 is generated. In the record- 
ing stream 117, the data are arranged in the sequence 
of A1, B1, C1, D1, A2, B2, C2, D2, and recorded on an 
optical disk 155 by recording means 118. Seeing at the 
progressive signal level, A1 , B1 , A2, B2 are first video 
signals, and hence the data are recorded in the 
sequence of the first video signal, second video signal, 
first video signal, second video signal and so forth. 
Seamless interruption of AV synchronous control unit is 
described later. 

In the above explanation, MPEG signals of one 
GOP or more are recorded in each interleaved block, 
and strictly speaking, since one interleaved block is lim- 
ited to about 0.5 sec or less, the video signals can be 
recorded for the portion of 30 fields at maximum. There- 
fore, at maximum, 30 GOPs can be recorded in one 
interleaved block. That is, one interleaved block of the 
invention is limited to recording of one GOP or more and 
up to 30 GOPs or less. 

When recording on a DVD, normal reproduction is 
not obtained unless the DVD standard is satisfied. In the 
DVD standard, each chapter, that is, each VOB must 
start with Odd-line First. When the progressive signal of 
the invention is separated, as shown in Fig. 22, the 
interlace signal is main, and the signal is an odd line, 
that is, Odd-line First, but the sub-signal is an even line, 
that is, Even-line First. Accordingly, in the invention, as 
shown in Fig. 33, the progressive videos 75a, 75b are 
separated by the separator 78, into a field pair of odd 
interlace signal 79a and even interlace signal 80a as the 
main signal, and into even interlace signal 80b and odd 
interlace signal 79b as the sub signal. The first VOB 118 
composed of main signal starts with the odd interlace 
signal 79a of odd line field, and hence no problem is 
caused. However, the sub-signal starts with even inter- 
lace signal 80b composed of even line, and it is not nor- 
mally reproduced in this state. In the invention, by 
dummy field generating means 120, at least one 
dummy field 121 is created, and the dummy field 121 is 
added to the beginning of the second VOB 119 by 
dummy field adding means 122. The dummy field 121 is 
reproduced continuously later. Unnatural feeling may be 
eliminated when reproducing by copying the image of 
the even interlace signal 80b or field picture of odd inter- 
lace signal 79b. 



A compressing method is described below. Inter- 
lace signals 79a, 80a of the first VOB 1 18 are assem- 
bled into a field pair 1 25a, and coded in a frame encoder 
123a, and a frame coded signal 127a is produced. 

5 On the other hand, the dummy field 1 21 of the sec- 

ond VOB 1 19 is coded in a field unit in a field encoder 
1 24b in a compressing unit 82b, and first the field coded 
signal 129 is coded. Next, the sub-signals, that is, the 
even interlace signal 80b and odd interlace signal 79b 

10 are assembled into a first field pair 126a, and coded in 
frame in a frame encoder 123b in the compressing unit 
82b, and a frame coded signal 128a is obtained. 

In this way, an odd-first dummy field is added to the 
second VOB 1 19, and hence it starts from an odd inter- 

15 lace signal. Being recorded in the sequence of odd 
number and even number, it is effective to reproduce 
smoothly in a DVD player. In this case, one progressive 
signal corresponds to frame coded signal 127a and 
frame coded signal 128a. However, owing to the pres- 
to ence of the field coded signal 129 which is a dummy 
field, there is an offset time 130 of td between the frame 
coded signal 127a of the main signal and frame coded 
signal 128a of the sub-signal. When reproducing pro- 
gressive video, the output timing of the sub-signal musts 

25 be advanced by the portion of this offset time 1 30. 

Referring now to Fig. 34, the operation of the repro- 
ducing device 86 in Fig. 21 is more specifically 
described below. The signal from the reproducing unit 
95 is separated into first VOB 118 of main signal and 

30 second VOB 1 1 9 of sub-signal. Since the first VOB 1 1 8 
starts with an odd line, it may be expanded directly. 
However, at the beginning of the second VOB119, the 
dummy field 129 is inserted as mentioned in Fig. 33. 
Accordingly, when reproduced directly, synchronism 

35 between the main signal and sub-signal is deviated by 
the portion of offset time 1 19 of td, and it takes time to 
combine the first progressive video, and the screen is 
not consecutive when changing over from VOB to next 
VOB. In this invention, therefore, the dummy field 121 is 

40 skipped by two methods. 

In a first method, the field coded signal 129 at the 
beginning of the second VOB 119 is once put into an 
expanding unit 132, and if progressive identification 
information is entered in the process of expanding by 

45 field expanding process or after expanding, the progres- 
sive process changeover unit 135 is changed to yes, 
and the dummy field 121 is skipped by dummy field 
detour means 132, and the even interlace signal 80b is 
issued first, which is followed by the even interlace sig- 

so nal 79b. This signal is synchronized, by synchronizing 
means 133, with an audio signal 134 recorded in the 
main signal and sub-title or sub-picture 135, and pro- 
gressive images 93a, 93b are issued from the progress 
transforming unit 90. Thus, by detour of dummy field 

55 121 , the odd field and even field are synchronized and 
combined, and the progressive signal, audio signal and 
sub-picture matched on the time axis are issued. Inci- 
dentally, if progressive identification information is not 



14 



27 



EP0 888 018 A1 



28 



provided, the progressive changeover unit 135 is 
changed over to No, and dummy field 121 is not 
removed, and hence the progressive video is not trans- 
formed, and the interlace signal 136 is issued. This 
interlace signal 136 is issued in a conventional DVD 
player without progressive function. Thus, turning on the 
dummy field detour means 132 in the case of progres- 
sive process, and off otherwise, the interlace signal of 
ordinary field coding can be normally reproduced with- 
out dropping the first field. 

A second method is described below. This is 
employed when the dummy field 129 is a field coded 
GOP, and it can be separated from the GOP of frame of 
sub-signal. Before decoding, the field coded signal 129 
which is coded information of the dummy field is 
skipped by one GOP in coded information detour 
means 137 of dummy field. Skipped information may be 
entered in the buffer 131b, or it may be skipped at the 
time of output of the buffer 131b. In the expanding unit 
88b, only the frame or field information of the sub-signal 
making a pair with the main signal is entered. Thus, by 
the ordinary means shown in Fig. 21 , the even interlace 
signal 80 and odd interlace signal 79b are expanded 
and interlace transformed, and synchronized with the 
main signal in the synchronizing means 133, and trans- 
formed into progressive signals 93a, 93b in the progres- 
sive transforming unit 90. 

In the second method, since the dummy field is 
removed in the stage of coded information, it is not nec- 
essary to change the processing of the buffer 131b or 
processing of the expanding unit 88. It is suited when 
inserting the dummy field coded into one GOP at the 
beginning of the second VOB 119. 

In the first method, the dummy field 129 and field 
signals in each frame 127a are field coded in batch to 
create one GOP, and therefore, same as the seamless 
multi-angle method of high recording efficiency, it is effi- 
cient when the dummy field is inserted at the beginning 
of one interleaved block, and hence it gives an effect of 
increasing the recording time. 

Thus, by skipping the dummy field 121 only in the 
case of progressive process, it is effective to reproduce 
the progressive video without seam in the boundary of 
one VOB and next VOB, or in the interleaved block of 
seamless multi-angle. 

Referring to the flowchart in Fig. 37, the procedure 
is described. At step 138a, a reproduction start com- 
mand of (2n-1)-th angle data is received. At step 138b, 
checking if there is progressive identifier or not, and if 
Yes, the process jumps to step 138f, and if No, at step 
138c, it is checked if the following three conditions are 
satisfied or not. Condition 1 , there is a GOP of one field 
(or an odd number of fields) at the beginning of VOB of 
n-th angle. Condition 2, there is no GOP of one field 
consecutively to this GOP of one field. Condition 3, the 
beginning GOP of (2n-1)-th angle is not one field. At 
step 138d, checking if these conditions are satisfied or 
not, and if No, interlace is processed at step 138e, and 



only (2n-1)-th angle is issued. If Yes, changing over to 
progressive process at step 138f, it is checked at step 
138g whether or not to reproduce from the beginning of 
the VOB of (2n-1)-th angle, and if No, the process jumps 

5 to step 138j, and if Yes, at step 138h, the video of the 
first one field of n-th angle VOB or GOP for the portion 
of one field is skipped to produce output. If there is an 
audio signal in (2n-1)-th angle, the output is produced 
by skipping the first offset time td (default: 1/60 sec) of 

10 VOB. At step 138j, the main signal of (2n-1)-th angle 
and sub-signal of 2n-th angle are decoded and synchro- 
nized, and combined into a progressive signal. At step 
138k, issuing a progressive image, when issuing seam- 
less multi-angle at step 138m, advancing to step 138n, 

15 each interleaved block of (2n-1)-th angle (sub-signal) is 
field decoded, and issued by skipping the first one. Or, 
at the time of interlace transformation, the output 
sequence of odd line and even line fields is reversed. At 
step 138p, the progressive image is combined and 

20 issued. 

Fig. 48 is a time chart when using the encoder of 
MPEG2 generally used at the present. Most of the exist- 
ing encoders can process only the interlace signals of 
which first image begins with odd-first line. On the other 

25 hand, as shown in Fig. 48 (2) in which the progressive 
signal in Fig. 48 (1) is divided, the main signal by divid- 
ing the progressive signal is odd-first, and is hence 
encoded from the first field. However, the sub-signal 
shown in Fig. 48 (3) has an even-first beginning image, 

30 and the signal of t = t-1 in the first field is not encoded, 
and encoding starts from t = to . That is, only a pair of 
images 232c, 232d can be encoded. In this case, the 
boundary of the first VOB and second VOB is deviated 
by one field in the sub-signal as compared with the main 

35 signal. Therefore, when reproducing consecutive VOBs, 
VOBs are smoothly connected, but when jumping from 
a certain VOB to other specific non-consecutive VOB, 
as shown in Fig. 48 (12), only one main signal can be 
obtained in the beginning field of the VOB. Accordingly, 

40 in the invention, discarding the image 232m of the first 
field, by reproducing from the image 232n at t = t2 , a 
perfect progressive signal is obtained. In this case, by 
discarding the audio data 233a for the portion of one 
field at the same time, it is effective that the sound is 

45 connected in synchronism. 

Referring to Fig. 47, a method of inserting dummy 
field of odd field without dropping the recording effi- 
ciency by using odd field repeat identifier is described. 
In the sub-signal of progressive signal shown in Fig. 47 

so (2), imaginary dummy fields 234a, 234b are set as 
shown in Fig. 47 (3). The time stamp is advanced by 
one field. In the 3-2 transforming unit in Fig. 47 (5), three 
fields, 234a, 234b, 234c, are virtually combined into one 
frame 234d. In this case, even-first identifier should be 

55 provided by nature, but since odd-first repeat identifier 
for repeating odd-first is added, as shown in Fig. 47 (8), 
when reproducing, odd field 234f, even field 234g, and 
odd field 234h are reproduced in the 2-3 transforming 
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unit. In this way, the odd-first DVD standard is satisfied, 
and the compatibility is assured. Of course, in the pro- 
gressive applicable type reproducing device, skipping 
the dummy field 234h, seamless progressive signal is 
reproduced by correcting the time stamp by the portion 
of one field. In the dummy field, only the same field is 
repeated twice, the recording efficiency is not lowered 
at all. 

Herein, by reference to Fig. 26 and Fig. 35 (3), the 
procedure of reproducing this optical disk 155 and 
changing over from first video signal to second video 
signal at t = tc is described below. In this example of 
optical disk 155, as shown in Fig. 26, streams of four 
channels are interleaved and recorded in the inter- 
leaved block unit of one GOP unit in the sequence of 
A1, B1, C1, D1, A2, B2, C2, D2, A3, B3, C3, D3. First is 
the output of the first video signal, interleaved blocks 
(I LB) of A and B, 84a and 84b, that is, A1 and B1 are 
reproduced continuously, and by jumping tracks 156, 
I LB 84e and 84f, that is, A2 and B2 are reproduced. At 
t = tc , changing over to the second video signal, jump- 
ing tracks 157, ILB 84i and 84h, that is, C3 and D3 are 
reproduced. Thus, A1, A2, C3 are reproduced as main 
signals, and B1, B2, D3 as sub-signals, and they are 
expanded and combined in the expanding unit, and sent 
into the output unit 1 10b from the combining unit 101b, 
and together with the sub-picture from the sub-picture 
decoder 158 and sound from the audio signal reproduc- 
ing unit 160, the three signals are matched in phase in 
the AV synchronism control unit 158, and issued as 
being matched in timing. Accordingly, the progressive 
signal of the first stream and progressive signal of the 
second stream are reproduced continuously without 
seam together with sound and sub-picture. The seam- 
less synchronizing method is described later. 

Referring to Fig. 45, the procedure of synchronizing 
two videos and sound when reproducing two streams 
simultaneously, such as progressive videos, stereo- 
scopic videos or scope videos, is described below. 
Reproduction of three or four streams such as 720P sig- 
nals can be similarly realized, and description is omitted 
herein. 

First is mentioned a method of synchronizing two 
video streams in the invention. As shown in Fig. 39, in 
the first place, a system stream reproduced from the 
optical head is once accumulated in a track buffer 23, 
and sent into a first video decoder 69d and a second 
video decoder 69c. In the tracks of the optical disk, two 
streams of progressive signals, that is, first stream A 
and second stream B are recorded alternately in the 
interleaved block unit. 

First, the stream A is reproduced by double speed 
rotation, and accumulation of data in the first track buffer 
23a in the track buffer 23 is started. This state is shown 
in Fig. 45 (1), in which at t = t1 to t2 , data is accumu- 
lated in the portion of one interleaved block (ILB) 11 of 
first video signal in the period of one interleave time T1 . 
The data quantity in the first track buffer increases, and 



at t = t2 , it increases to the data quantity of one ILB, 
and accumulation of data for the portion of one ILB of 
the first video signal is complete. At t = t2 , after finish- 
ing accumulation of the portion of one ILB over one 

5 GOP of the first video signal , this time, the second video 
signal of the stream B is reproduced from a next inter- 
leaved block 12 of the optical disk, and as indicated by a 
solid line in Fig. 45 (4), at t = t2 , accumulation of data 
of second video signal is stated in a second track buffer 

10 23b, and data is accumulated in the second track buffer 
23b up to t = t6 . At the same time, from t = t2 to t8 , as 
shown in Fig. 45 (7), (10), the first video signal and sec- 
ond video signal are fed into the first video decoder 69c 
and second video decoder 69d from the track buffer 23a 

15 and track buffer 23b by synchronizing the video presen- 
tation time stamp, that is, the time of VPTS. These input 
signals are, as shown in Fig. 45 (8), (11), are issued as 
two sets of expanded video data from the first video 
decoder 69c and second video decoder 69d, from time 

20 t = t3 delayed by the video delay time twd as the MPEG 
expansion process time. From t = t4tot10, the two 
video data of stream A and stream B are combined into 
a progressive signal in the progressive transforming unit 
170, and the progressive signal for the portion of one 

25 interleaved block is issued. 

Thus, from t = t2 to t8 , data of one interleaved 
block is put into the decoder. Therefore, nearly at a 
same rate, data in the first track buffer 23a and second 
track buffer 23b are consumed and decreased. Hence, 

30 as shown in Fig. 45 (2), the data quantity in the first 
track buffer is decreased from t2 to t7, and at t = t7 , it is 
decreased to 1/2 of one ILB. At t = t7 , data reproduc- 
tion of interleaved block 15 starts, and increment and 
decrement are canceled, the quantity continues to 

35 increase up to t = t8 , reaching one ILB at t = t8 , but 
same as at t = t2 , input into the first decoder 69c 
begins at t = t8 , and hence the quantity continues to 
decrease up to t = t11 , and finally the buffer memory 
quantity is worth a half ILB. 

40 In Fig. 45 (4), transition of memory quantity in the 
second track buffer 23a as the buffer quantity of the 
stream B is described. At t = t2 , input of data B1 of 
stream B in the interleaved block 12 into the second 
track buffer 23b begins, and at the same time transfer of 

45 data B1 into the second video decoder 69d starts, 
thereby canceling to 1/2, the buffer quantity at t = t6 is 
half ILB. In the case of multi-angle recording of two 
angles of progressive signal in the invention, since there 
are four streams, that is, four interleaved blocks, from 

so t = t6 to t7 , tracks must be jumped from interleaved 
blocks 13, 14 to 15. During this tj jump time 197, repro- 
duction input of data from the optical disk is interrupted, 
and the buffer quantity in the stream B continues to 
decrease up to t = t8 , and becomes nearly zero at 

55 t = t8 . 

At t = t8 , reproduction data of data B2 of the inter- 
leaved block 16 is entered, and it begins to increase 
again, and at t = t1 1 , the memory quantity of the sec- 
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ond track buffer is half ILB. At t = t1 1 , jumping tracks, 
interleaved blocks 17, 18 are skipped, and interleaved 
block 19 of A3 is accessed. 
This operation is repeated. 

The minimum required memory capacity for the 
track buffer 23 summing up the first track buffer 23a and 
second track buffer 23b of the system of the invention is 
described below. The track buffer capacity 198 indi- 
cated by dotted line in Fig. 45 (4) shows the data quan- 
tity summing up the track buffer 23a and track buffer 
23b. By thus setting the capacity of at least one ILB in 
total in the track buffer, seamless reproduction is real- 
ized. 

In the invention, it is effective to prevent overflow or 
underflow of track buffer by setting the total capacity of 
the track buffer 23 comprising track buffers 23a and 23b 
at one interleaved block or more in progressive repro- 
duction of the invention. As the changeover method of 
system clock STC in the case of two streams is 
described later in Fig. 31, there are two streams A and 
B in the case of progressive reproduction. In this case, 
supposing the two streams of two interlace signals for 
composing progressive signals of one ILB to be A1 and 
B1, the data of the first stream A1 is reproduced in a 
period of half ILB as shown in Fig. 31 (1), and all data is 
accumulated in the buffer. Next, the data of the next 
stream B is reproduced as B1 after completion of repro- 
duction of A1 as shown in Fig. 31 (2), and is accumu- 
lated in the buffer. In this case, as mentioned above, 
since the reproduction data from the optical disk is con- 
trolled by the stream B in Fig. 31 (2), the track buffer will 
not overflow. The SCR or stream clock from the track 
buffer of stream A or stream B shown in Fig. 31 (3) is 
nearly synchronized with the reproduction start point J 
of the stream B shown in Fig. 31 (2), and the counter is 
reset. Since the stream B is issued at double speed, the 
stream clock is counted by the buffer at a single speed 
as shown in Fig. 31 (3), that is, at 1/2 speed. At point G, 
the stream clock is reset. The time VPTS2 of output of 
video signal of stream B from the video decoder must 
be synchronized in consideration of the delay time Tvd 
such as MPEG decoding time. In this case, at point I, 
that is, when the increase of VPTs is interrupted, or 
t = Ti , the AV synchronism control is restarted. In this 
case, checking VPTS2 of the stream B, by synchroniz- 
ing the VPTS1 of the stream A with this VPTS2, syn- 
chronism is realized in a simple control of one system. 
In this case, the VPTS1 may be employed at the same 
time. 

The audio data of synchronous stream B of audio is 
reproduced, and the STC is changed over at point H by 
using APTS of stream B as shown in Fig. 31 (4). The 
sub-video signal of stream B is also changed over in the 
STC as shown in Fig. 31 (4). 

Thus, by Av synchronism by using the data of 
stream B by priority, AV synchronism is realized by a 
simple control. 

In this case, the streams A1 , A2 will not overflow as 



all video data is accumulated in the buffer memory. The 
stream B has a possibility of overflow. In the invention, 
however, by synchronous control at stream B, as shown 
in Fig. 31 (6), since the signal flow is controlled by 
5 changing over the STC so that the VPTS2 may not 
exceed the threshold of VPTS2, the buffer will not over- 
flow. 

Besides, by using the voice in the stream B in 
^audio reproduction, as mentioned above, the buffer of 

10 the audio data can be reduced to half, and moreover, as 
shown in Fig. 31 (4), by changing over the STC at point 
H at t = Th , the sound is reproduced smoothly without 
exceeding the APTS threshold. The sub-video informa- 
tion is also synchronized and reproduced smoothly. 

15 Therefore, the video, sound, and sub-video such as 
sub-title are synchronized, and the picture and sound 
are reproduced without seam. In this case, recording of 
sound and sub-video of stream A may be omitted. Or, 
by adding sound and sub-video in the stream B, the 

20 stream B2 is reproduced by the existing reproducing 
device, and by controlling reproduction of stream A by 
the second video signal output control information add- 
ing unit 179 shown in Fig. 22, the trouble of output of 
silent picture can be prevented. Thus, by omitting the 

25 data of sound and sub-video in the stream A, the soft- 
ware of progressive video, for example, a movie of 2 
hours can be recorded in two layers of a disk according 
to the interleaved block recording method of the inven- 
tion. This effect is described below. The movie software 

30 can be recorded for about 2 hours and 15 minutes in a 
4.7 GB DVD of one layer. When the progressive video of 
the invention is directly recorded in two channels with- 
out differential process, it requires a double capacity, 
that is, 9.4 GB. However, for example, the video signal is 

35 4 Mbps, and the sub-video and audio signal are nearly 
1 Mbps. When 1 Mbps of audio signal is recorded in one 
stream only, the required total is 9 Mbps. That is, 90% of 
data quantity is enough, and 90% of 9.4 GB is 8.5 GB, 
so that one-layer disk and progressive signals can be 

40 recorded in a two-layer disk. 

In the synchronizing method of the invention, of the 
signals in a set of two progressive signals, supposing 
the interleaved block of stream B is recorded next to the 
interleaved block of stream A, as seen from the begin- 

45 ning of video data on the optical disk, by putting the 
beginning data (A in this embodiment) in the track 
buffer, when reproducing other data (B in this embodi- 
ment), it is designed to synchronize by using mainly the 
synchronous information of stream B. More specifically, 

so by changing over the system clock so that the video 
time stamp VPTS1 of stream B may not exceed the 
threshold of the VPTS1 , the video and audio are repro- 
duced synchronously without interrupting the screen. It 
is enough to read out the stream A from the buffer by 

55 synchronizing with the time information such as VPTS2 
which is the time stamp of the stream B, so that the con- 
trol is simple. 

Thus, in the invention, it is enough to control the 
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second stream synchronously by once accumulating 
the first stream in the buffer, and the control is secure 
and simple. In this case, when the size of the buffer 
memory is set at over one ILB, overflow or underflow 
does not occur. 

In the case of the existing DVD optical disk repro- 
ducing device, a standard buffer memory of 1 00 to 300 
kB, about 1/5 of ILB is used. In the case of the invention, 
however, by a standard buffer memory of one ILB unit, it 
is possible to reproduce smoothly. One ILB is worth 0.5 
to 2 seconds, but in the case of multi-angle, since the 
waiting time is allowed by about one second, it is actu- 
ally used in a range of 0.5 to 1 sec. Therefore, consider- 
ing the stream of 8 Mbps at maximum of 1 sec, in the 
DVD optical disk reproducing device of the invention, it 
is enough to use a buffer memory of 1 MB or more. 

In the above operation, the synchronous control 
unit 166 in Fig. 30 changes over the STC by using the 
synchronous data of the second video signal of inter- 
leaved blocks 12 and 16 in Fig. 45 (1), and seamless 
reproduction between the interleaved blocks is realized. 
When reproducing data of interleaved blocks 12, 16, by 
controlling the motor rotating speed reproducing track 
while monitoring the buffer quantity of the stream B, it is 
optimized so that the memory quantity of the track buff- 
ers 23a, 23b may not overflow, and it is effective to 
decrease the memory quantity of the track buffer. The 
data in the interleaved blocks 11 , 15 of the stream A are 
put entirely in the track buffer 23a, and it is not suited for 
optimizing the buffer size by controlling the reproduction 
by the signals of two streams A. When reproduced by 
using the audio data of the interleaved blocks 11, 15, in 
order to match with the time stamp of the outputs of 
video data in Fig. 45 (8), (11), it is necessary, as shown 
in Fig. 45 (3), to accumulate audio data or sub-video 
data of one interleaved block or more in the track buffer 
23 (Fig. 39) or audio decoder buffer 1 72 (Fig. 39), but by 
using the audio data of interleaved blocks 12, 16, as 
shown in Fig. 45 (5), it is enough with 1/2, that is, half 
ILB data, so that the memory quantity of the track buffer 
23 (Fig. 39) or audio decoder buffer 172 (Fig. 39) may 
be half. 

Also, as shown in Fig. 45, when reproducing a set 
of 11, 12, and a set of 15, 16 containing main signals and 
complementary signals of progressive signals, by accu- 
mulating the interleaved blocks 11 , 15 in the buffer, when 
the motor rotation is controlled on the basis of the repro- 
duction data of next interleaved blocks 12, 16, the mem- 
ory quantity of the buffer is decreased. As for the 
changeover timing of STC of the AV synchronous con- 
trol unit 158 in Fig. 30, on the basis of the STC of the 
interleaved blocks 12, 16, it is effective to decode stably 
without overflow of buffer. 

Moreover, as shown in Fig. 37, at the time of pro- 
gressive signal reproduction, the method of skipping the 
first field of VOB is mentioned, but as a second realistic 
method, as shown in Fig. 22, in the recording device 99, 
of the two images of the image with interlace trans- 



formed odd-first identifier 199 and image with even-first 
identifier 200, only the even-first identifier 200 is trans- 
formed into an odd-first identifier 202 by an even/odd 
transforming unit 201, and by adding the odd-first iden- 

5 tifier to each MPEG data, the beginning of all VOBs 
becomes odd-first. 

At the reproducing device side, as shown in Fig. 21 , 
the data of odd-first identifier 199 and odd-first identifier 
202 by even-first transformation are reproduced. As 

10 shown at step 203, checking if progressive signal repro- 
duction or not, if Yes, at step 204, the odd-first identifier 
of the second video signal is changed to an even-first 
identifier 200a, and is sent into an interlace transforming 
unit 71b of the MPEG decoder. If No, the identifier is not 

15 changed. In the interlace transforming unit 71b, since 
the field of the line is issued first from the frame image 
of the second video signal, the even-first image is 
issued. In the combining unit 90, the even-first image of 
the second video signal and the odd-first image of the 

20 first video signal are combined, and a normal progres- 
sive image is issued. In this method, the beginning of all 
interleaved blocks becomes odd-first, and the seamless 
multi-angle video is reproduced normally in the DVD 
standard reproducing device. In the case of seamless 

25 multi-angle reproduction, since the beginning of each 
interleaved block is limited to odd-first, dummy field is 
not required in this method, and hence the recording 
efficiency is not lowered. 

In this second method of aligning the odd-first lines, 

30 the first video signal can be reproduced normally also in 
the existing reproducing device. However, when inter- 
lace transformed according to the odd-first identifier of 
the second video signal in the existing reproducing 
device, odd and even fields are inverted, and videos of 

35 poor quality lowered in resolution are issued. To avoid 
this, by the second video signal output limiting informa- 
tion adding unit explained in Fig. 40, when reproducing 
with the conventional reproducing device, by recording 
the information for limiting the reproduction of the sec- 

40 ond video signal within the DVD standard in the optical 
disk 85, the second video signal is not reproduced in the 
existing reproducing device, and presentation of 
uncomfortable video to the user can be avoided. 

In this recording device, when compressing a pair 

45 of field images of odd-first image and transformed odd- 
first image by variable coding in compressing units 81a, 
82b, if motion detection and compensation are done 
separately, block distortion appears separately when 
encoding hard-to-compress images, and the decoded 

so image is dirty when combined into progressive signal. 
To avoid this, in the invention, by employing the same 
motion vector and encoding the motion compensation 
by the same motion detection compensating unit 205, 
when two fields are decoded, the block distortions are 

55 aligned and are hence less obvious. At the same time, 
the encoding load decreases. 

The operation of the AV synchronous control unit 
1 58 is described. Since the AV synchronous control unit 
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is one of the most important units in the invention, and 
is hence described in particular detail. 

The operation of the system control unit 21 in Fig. 5 
is described. First, the system control unit 21 judges if 
the optical disk is set (inserted) in the DVD reproducing 5 
device or not. When setting is detected, by controlling 
the mechanical control unit and signal control unit, the 
disk rotation is controlled until stable reading is 
achieved, and the optical pickup is moved when stabi- 
lized, and the volume information file shown in Fig. 28 is 10 
read out. 

Furthermore, the system control unit 21 reproduces 
the program chain group for volume menu according to 
the volume menu management information in the vol- 
ume information file in Fig. 28. When reproducing this 15 
program chain group for volume menu, the user can 
designate the numbers of desired audio data and sub- 
video data. Reproduction of program chain for volume 
menu in reproduction time of optical disk may be omit- 
ted if not necessary depending on the application of 20 
multimedia data. 

The system control unit 21 reproduces and displays 
the program chain group for title menu according to the 
tile group management information in the volume infor- 
mation file, reads out the file management information 25 
of the video file including the title selected according to 
the selection by the user, and branches into program 
chains of the title beginning. Further, this program chain 
group is reproduced. 

Fig. 29 is a flowchart showing the detailed proce- 30 
dure of reproducing process of the program chain group 
by the system control unit 21 . In Fig. 29, at steps 235a, 
235b, 235c, first, the system control unit 21 reads out 
the corresponding program chain information from the 
program chain information table of volume information 35 
file or video file. At step 235d, if program chain is not fin- 
ished, the process advances to step 235e. 

Consequently, at step 235e, referring to the seam- 
less connection instruction information of the cell to be 
transferred next in the program chain information, it is 40 
judged whether the connection between the present cell 
and the immediately preceding cell is for seamless con- 
nection or not, and if seamless connection is judged 
necessary, the process advances to step 235f for seam- 
less connection process, and if seamless connection is 45 
not necessary, the process advances to ordinary con- 
nection process. 

At step 235f, reading the DSI packet by controlling 
the mechanical control unit and signal processing unit, 
the VOB reproduction end time (VOB_E_PTM) existing 50 
in the DSI packet of the cell transferred first, and the 
VOB reproduction start time (VOB_S_PTM) existing in 
the DSI packet of the cell to be transferred next are read 
out. 

At the next step 235h, calculating "VOB reproduc- 55 
tion end time (VOB_E_PTM) - VOB reproduction start 
time (VOB_S_PTM), it is transferred as the STC offset 
of this cell and the cell transferred immediately before, 



to the STC offset combining unit 164 in the AV synchro- 
nous control unit 158 in Fig. 30. 

At the same time, at step 235i, the VOB reproduc- 
tion end time (VOB_E_PTM) is transferred to the STC 
changeover timing control unit 166 as changeover time 
T4 of the STC changeover switch 162e. 

It is instructed to the mechanical control unit so as 
to read out the data until the final position of the cell. As 
a result, the data of the corresponding cell is transferred 
to the track buffer 23 at step 235j, and as soon as the 
transfer is over, the program chain information at step 
235c is read out. 

At step 235e, if judged not to be seamless connec- 
tion, transfer to the track buffer 23 is effected up tot he 
end of the system stream, and the program chain infor- 
mation at step 235c is read out. 

Next are explained two embodiments relating to AV 
synchronous control method of the seamless connec- 
tion control for seamless reproduction in the invention. 
These are detailed explanation about the AV synchro- 
nous control unit 158 in Fig. 26 and Fig. 39. 

The system decoder 161 , audio decoder 160, video 
decoders 69c, 69d, and sub-video decoder 159 in Fig. 
39 are all synchronized with the system time clock given 
from the AV synchronous control unit in Fig. 30, and the 
data in the system stream is processed. 

In a first method, referring to Fig. 30, the AV syn- 
chronous control unit 158 is explained. 

In Fig. 30, the AV synchronous control unit is com- 
posed of STC changeover switches 162a, 162b, 162c, 
162d, STC 163, STC offset combining unit 164, STC 
setting unit 165, and STC changeover timing control 
unit 166. 

The STC changeover switches 162a, 162b, 162c, 
162d, 162e change over the output value of the STC 

163 and output value of the STC offset combining unit 

164 as reference clock to be given respectively to the 
system decoder 161, audio decoder 160, main video 
decoder 69c, sub-video decoder 69d, and sub-video 
decoder 159. 

The STC 163 is a reference clock for the entire 
MPEG decoder in Fig. 39 in ordinary reproduction. 

The STC offset combining unit 164 continues to 
issue the value of subtracting the STC offset value given 
from the system control, from the value of the STC 163. 

The STC setting unit 165 sets STC initial value 
given from the system control unit or the STC offset 
combined value given from the STC offset combining 
unit 164, to the STC 163 at the timing given from the 
STC changeover timing control unit 166. 

The STC changeover timing control unit 166 con- 
trols the STC changeover switches 162a to 162e and 
STC setting 165 on the basis of the STC changeover 
timing information given from the system control unit 
and the STC offset combined value given from the STC 
offset combining unit 164. 

The STC offset value is an offset value used when 
changing the STC value when continuously reproducing 
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by connecting system stream #1 and system stream #2 
having different STC initial values. 

More specifically, it is obtained by subtracting the 
"VOB reproduction start time (VOB_S_PTM)" described 
in the DSI of the system stream #2 to be reproduced 
next, from the "VOB reproduction end time 
(VOB_E_PTM)" described in the DSI packet of the sys- 
tem stream #1 reproduced in the first place. Such infor- 
mation of display time is calculated preliminarily by 
reading out by the system control unit 167 when the 
data being readout from the optical disk in Fig. 5 is put 
into the track buffer 23. 

The calculated offset value is given to the STC off- 
set combining unit 164 until the final pack of the system 
stream #1 is fed into the system decoder 161. 

The data decoding processing unit 165 in Fig. 5 
operates as an MPEG decoder except when controlling 
seamless connection. The STC offset given from the 
system control unit 167 at this time is 0 or an arbitrary 
value, and the STC changeover switches 162a to 162e 
in Fig. 30 are always selected at the STC 163 side. 

Referring to the flowchart in Fig. 38, changeover of 
STC changeover switches 162a to 162e and operation 
of STC 163 at the junction of the system streams are 
explained below in the case two system streams not 
continuous in the STC value, system stream #1 and 
system stream #2, are entered continuously in the sys- 
tem decoder 161. 

Explanations of SCR, APTS, VPTS, VDTS of the 
system stream #1 and system stream #2 to be entered 
are omitted. 

Suppose the STC initial value corresponding to the 
system stream #1 during reproduction is preliminarily 
set in the STC 163 from the STC setting unit 165 and is 
being counted up sequentially along the reproduction 
operation. First, the system control unit 167 (Fig. 5) cal- 
culates the STC offset value by the method mentioned 
above, and sets this value in the STC offset combining 
unit 1 64 until the final pack of system stream #1 is put in 
the decoder buffer. The STC offset combining unit 164 
continues to issue the subtraction value of the STC off- 
set value from the value of the STC 163 (step 168a). 

The STC changeover timing control unit 166 
obtains the time T1 when the final pack in the system 
stream #1 reproduced first is put into the decoder buffer, 
and changes over the STC changeover switch 162a to 
the output side of the STC offset combining unit 164 at 
timeTI (step 168b). 

Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the system decoder 
161 refers to, and the transfer timing of the system 
stream #2 to the system decoder 161 is determined by 
the SCR described in the pack header of system stream 
#2. 

The STC changeover timing control unit 166 
obtains the time T2 when reproduction of final audio 
frame of system stream #1 reproduced first is termi- 
nated, and changes over the STC changeover switch 



1 62b to the output side of the STC offset combining unit 
164 at time T2 (step 168c). The method of obtaining 
time T2 is described below 

Thereafter the output of the STC offset combining 

5 unit 164 is given to the STC value the audio decoder 
160 refers to, and the audio output timing of the system 
stream #2 is determined by the APTS described in the 
audio packet of system stream #2. 

The STC changeover timing control unit 166 

10 obtains the time T3, T'3 when decoding of final video 
frame of main signal and sub-signal of system stream 
#1 reproduced first is terminated, and changes over the 
STC changeover switches 1 62c, 1 62d to the output side 
of the STC offset combining unit 164 at time T3, T'3 

15 (step 168d). The method of obtaining time T3 is 
described below. Thereafter the output of the STC offset 
combining unit 164 is given to the STC value the system 
decoders 69c, 69d refer to, and the timing of video 
decoding of the system stream #2 is determined by the 

20 VPTS described in the video packet of system stream 
#2. The STC changeover timing control unit 166 obtains 
the time T4 when reproduction output of final video 
frame of system stream #1 reproduced first is termi- 
nated, and changes over the STC changeover switch 

25 1 62e to the output side of the STC offset combining unit 
164 at time T4 (step 168e). The method of obtaining 
time T4 is described below 

Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the video output 

30 changeover switch 169 and sub-video decoder 159 
refer to, and the timing of video output and sub-video 
output of system stream #2 is determined by VPTS and 
SPTS described in the video packet and sub-video 
packet of system stream #2. 

35 When changeover of these STC changeover 
switches 162a to 162e is over, the STC setting unit 165 
sets the value given from the STC offset combining unit 
164 in the STC 162 (step 168f) (which is called reload- 
ing of STC 163), and all switches at steps 162a to 162e 

40 are changed over to the STC 163 side (step 168 g). 

Thereafter the output of the STC 163 is given to the 
STC value the audio decoder 160, video decoders 69d, 
69c, video output changeover switch 169, and sub- 
video decoder 159 refer to, and the operation returns to 

45 the normal state. 

Herein, two means are mentioned as the method of 
obtaining the time T1 to T4 as the STC changeover tim- 
ing. 

In the first means, since the time T1 to T4 can be 
so easily calculated when creating the stream, the informa- 
tion expressing the time T1 to T4 is described in the disk 
preliminarily, and the system control unit 21 reads it out 
and transmits to the STC changeover timing control unit 
166. 

55 In particular, as for T4, the "VOB reproduction end 
time (VOB_E_PTM)" recorded in the DSI used when 
determining the STC offset can be directly used. 

The value to be recorded at this time is described 
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on the basis of the STC value used in the system 
stream #1 reproduced first, and the moment the count- 
up value of STC 163 becomes the time T1 to T4, the 
STC changeover timing control unit 166 changes over 
the STC changeover switches 1 62a to 1 62e. 5 

In the second means, the timing for reading out is 
obtained from the timing of writing beginning data of 
system stream #2 into the track buffer 23, video decoder 
buffers 171, 171a, and audio decoder buffer 172. 

Assuming the track buffer 23 to be a ring buffer 10 
composed of write pointer, read pointer, and data mem- 
ory, more specifically, the system control unit 21 is 
designed to read out the address indicated by the write 
pointer and the address indicated by the read pointer in 
the track buffer 23, and the moment when the pack writ- 15 
ten immediately before is read out is detected from the 
address indicated by the write pointer and the address 
indicated by the read pointer when the target pack is 
written in. 

The system control unit 21 designates and reads 20 
out the beginning address of the system stream #2 on 
the optical disk when transferring from system stream 
#1 to reproduction of system stream #2, so that the 
moment when the beginning data of the system stream 
#2 is stored in the track buffer 23 is known. Conse- 25 
quently, by marking the address where the beginning 
pack of the system stream #2 is written, the moment 
when one pack before is read out completely is sup- 
posed to be T1 , and the time T1 is obtained. 

The system control unit 21, the moment T1 is 30 
obtained, notices it to the video decoders 69c, 69d and 
audio decoder 160, and therefore the video decoders 
69c, 69d and audio decoder 160 can know that the 
beginning packet of system stream #2 is transferred to 
the video buffer 171 and audio buffer 172 in the subse- 35 
quent transfer. 

Thus, by managing each decoder buffer same as 
the buffer management of the track buffer 21, the two 
video decoders 69c, 69d and audio decoder 160 obtain 
T2, T3 the moment the final packet of system stream #1 40 
is transferred. 

In detection of T1, however, if all data are read out 
from the video decoder buffer 171 or audio decoder 
buffer 1 72 (right after decoding of final frame of system 
stream #1 ) and data to be written in has not reached yet 45 
(the transfer time between packs is vacant), since there 
is no data to be written in, the address cannot be man- 
aged. In this case, too, since the packet of the frame to 
be decoded next is securely transferred until the next 
decoding timing (the decoding timing of the beginning so 
frame of system stream #2), the changeover timing is 
known by defining the packet transfer moment to be T2 
or T3. 

As for T4, as mentioned above, the "display end 
time (VOB_E_PTM) of final frame of video of system 55 
stream #1" described in the DSI packet may be used 
directly. 

A second seamless reproduction method is 



described below. 

Fig. 31 is a diagram showing the timing of reproduc- 
tion output of the system stream from input in the data 
decoding processing unit in Fig. 38 through decoder 
buffer and decoding process. Referring to Fig. 31, 
changes of values of APTS and VPTS in the portion for 
connecting system stream #1 and system stream #2 are 
explained, and the method of AV synchronous control in 
the seamless connection portion in the operation for 
actually processing the stream is described. 

Next, referring to the graph in Fig. 31 , the method of 
seamless connection control according to the flow in the 
flowchart in Fig. 43 is described. 

Start timing of seamless connection control is 
obtained in the SCR graph in Fig. 31 (3). The period of 
continuous increase of SCR value in this graph corre- 
sponds to the period of transfer of system stream #1 
from the track buffer 23 (Fig. 5) to the data decoding 
processing unit 16 (Fig. 5), and the value of SCR is 0 
only at piont G when transfer of system steam #1 is over 
and transfer of system stream #2 is started. Therefore, 
by judging point G when SCR value becomes 0, it is 
known that a new system stream #2 is put into the data 
decoding processing unit 16, and at this point (time Tg), 
the synchronous mechanism control unit can cancel 
(turn off) the AV synchronous mechanism of the repro- 
duction output unit. 

Detection of SCR value of 0 is also possible after 
processing of the signal read out from the optical disk, 
or when writing into the track buffer 23. The AV synchro- 
nous mechanism may be turned off on the basis of 
detection at this point. 

As for the timing for starting (turning on) the AV syn- 
chronous mechanism once turned off, to prevent mis- 
matched reproduction of audio and video, it is 
necessary to know that both audio output and video out- 
put included in system stream #1 are changed to a new 
system stream #2. The moment of change of audio out- 
put to a new system stream #2 is known by detecting 
point H when increase of APTS value is suspended. 
Similarly, the moment of change of video output to a 
new system stream #2 is known by detecting point I 
when increase of VPTS value is suspended. Therefore, 
the synchronous mechanism control unit can resume 
AV synchronism immediately (at time Ti) after detection 
of appearance of both point H and point I. 

When the value of SCR is not set in the STC in the 
period from time Tg to time Ti, or when the value of 
APTS and value of VPTS are compared directly, the off 
period of AV synchronous mechanism may be further 
shortened. 

For this purpose, by monitoring both values of 
APTS of audio output data and VPTS of video output 
data issued from the data decoding processing unit 16, 
when either value begins to decrease first, it is detected, 
and the AV synchronism mechanism is turned off imme- 
diately, that is, at time Th in Fig. 31 . 

However, as explained herein, when judging the 



21 



41 



EP0 888 018 A1 



42 



timing by detecting if increase of the value of APTS and 
value of VPTS is continuing or not, it is evident that the 
value of APTS and value of VPTS are sure to decrease 
when the system stream is connected. In other words, it 
is enough when the final values of APTS and VPTS in 
the system stream are larger than the initial maximum 
values of APTS and VPTS in the system stream. 

The maximum values of initial values of APTS and 
VPTS (ATad ATvd in the diagram) are determined as 
follows. 

The initial values of APTS and VPTS are the sums 
of the time for storing video data and audio data in the 
video buffer and audio buffer, and the video reorder (in 
the MPEG video, the decoding sequence and display 
sequence of picture are not matched, and display is 
delayed by one picture at maximum as compared with 
decoding). Therefore, the sums of the time required for 
the video buffer and audio buffer until filled up, and the 
display delay (time of one frame) due to video reorder 
are the maximum values of initial values of APTS and 
VPTS. 

To create the system stream, hence, it may be com- 
posed so that the final values of APTS and VPTS in the 
system stream may exceed these values. 

In the embodiment, so far, as for the judging stand- 
ard of turn-on timing of AV synchronous mechanism 
after system stream connection, the method of judging 
if the values of APTS and VPTS are increasing or not is 
mentioned, but it is also possible to realize by the follow- 
ing judgement of threshold. First, at the reproducing 
device side, the audio threshold and video threshold 
shown in the graphs in Fig. 31 (4) and (5) are deter- 
mined. These values are equal to maximum values of 
initial values of APTS and VPTS in the system stream, 
and same as the maximum values mentioned above. 

The values of APTS and VPTS read by the APTS 
reading means and VPTS reading means are judged to 
be less than the audio threshold and video threshold or 
not. If the values APTS and VPTS are larger than the 
audio threshold and video threshold, data are not 
changed to the output data of new system stream, and 
if smaller, output data of a new system stream is 
started, so that OFF or ON timing of AV synchronous 
mechanism is known. 

By such on/off control of the AV synchronous mech- 
anism, seamless reproduction without disturbance in 
reproduction state is realized at the junction of system 
streams. 

Industrial Applicability 

By dividing basic video signal and interpolating 
video signal in frame groups of one GOP or more each, 
and recording on an optical disk as interleaved blocks 
54, 55 by interleaving alternately, in a progressive (ster- 
eoscopic) applicable type reproducing device, progres- 
sive (stereoscopic) videos can be obtained by 
reproducing information of both right and left interleaved 



blocks of odd fields (for the right eye) and even fields (for 
the left eye). In the progressive (stereoscopic) non- 
applicable type reproducing device, when a disk record- 
ing progressive (stereoscopic) videos is reproduced, by 
5 reproducing the interleaved block of only odd fields (for 
the right eye) or even fields (for the left eye) either by 
jumping tracks, a perfect ordinary two-dimensional 
video can be obtained. Thus, mutual compatibility is 
realized. 

10 In particular, by using an arrangement information 
file of progressive (stereoscopic) video, progressive 
(stereoscopic) video identifiers are recorded in the opti- 
cal disk. It is therefore easy to judge where the progres- 
sive (stereoscopic) video is present, and it is effective to 

15 avoid progressive reproduction of two ordinary interlace 
signals, or outputs of images of two difference contents 
by mistake into the right eye and left eye of the stereo- 
scopic television. 

In the stereoscopic video applicable reproducing 

20 device, using the pointer used in two dimensions, the 
method of the invention for changing the access proce- 
dure is employed only when the stereoscopic video 
identifier is present, so that the stereoscopic videos can 
be reproduced continuously. Hence the stereoscopic 

25 video applicable reproducing device can be realized 
without changing the two-dimensional format. 

Reference Numerals 



30 1 Optical disk 

2 Recording device 

3 MPEG encoder 

4 Interleave circuit 

5 R frame circuit 
35 6 R frame group 

7 L frame circuit 

8 L frame group 9 Recording circuit 

1 0 Stereoscopic video arrangement information 

1 1 R track 

40 1 2 L track 1 3 Address circuit 

1 4 Stereoscopic image arrangement table 

15 Optical head 

16 MPEG decoder 

1 7 Video output unit 
45 18 Audio output unit 

19 Input unit 

20 Channel selector 

21 Control unit 

22 Track control circuit 
50 23 Buffer circuit 

24 Optical reproducing circuit 

25 SW circuit 

26 Stereoscopic video arrangement information 
reproducing unit 

55 27 SW circuit 

28 RL mixing circuit 

29 R output unit 

30 L output unit 
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video stream comprise an MPEG signal 
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ing and a timing data for reproduction of 
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said original video signal; 
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each of said first and second interleaved 
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Step (progressive judgement) 






blocks has a video stream of more than 1 
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meriting means; and 

each of said first interleaved blocks and 
said second interleaved blocks is continu- 
ously recorded on more than one track of 
said optical disk. 

2. An optical disk, wherein said first video stream 
comprises encoded NTSC, PAL or SECAM signals. 

3. An optical disk according to claim 1 , wherein said 
second interleaved block has a same timing infor- 
mation with a timing information recorded on said 
first interleaved block; and 

said first and said second interleaved blocks 
are recorded in an approximately the same 
area on said optical disk. 

4. An optical disk according to claim 1, further com- 
prising: 

a plurality of first interleaved blocks of a first 
video stream and a plurality of second inter- 
leaved blocks of a second video stream 
recorded on tracks of said optical disk in certain 
order, 

wherein said original video signal is sep- 
arated into a plurality of video streams includ- 
ing said first and said second video stream in a 
vertical and/or a horizontal direction by sepa- 
rating means; 

said original video signal has a first resolution; 
said first and said second video signal have a 
second resolution that is lower than said first 
resolution; 

said first and second video streams comprise 
an MPEG signal which is encoded by variable 
length encoding and a timing data for synchro- 
nous decoding of said original video signals; 
each of said first and second interleaved blocks 
comprise a data unit; 

said data unit has frame signals of more than 1 
GOP (Group of Pictures) and less than 30 GOP 
which is segmented from each of said first and 
said second video stream by data segmenting 
means; and 

a segment identification data recorded on said 
optical disk, wherein said segment identifica- 
tion data indicates that each of said first and 
said second interleaved blocks are continu- 
ously recorded on more than one track of said 
optical disk. 

5. An optical disk according to claim 1 further compris- 
ing a restriction information for restricting reproduc- 
ing of a video stream other than said first video 
stream when a certain disk player is used. 



6. An optical disk according to claim 1 further compris- 
ing: 

a filter for attenuating a vertical and/or a hori- 
5 zontal high frequency component of said origi- 

nal video signal; 

wherein said first video stream is gener- 
ated by separating an original video signal by 
said separating means after filtering by said fil- 
10 ter. 

7. An optical disk according to claim 6, further com- 
prising a filtering identifier recorded on said optical 
disk; 

15 wherein said filtering identifier indicates that 

said first video stream is generated by separating 
said original video signal by said separating means 
after said original video signal passes said filter for 
attenuating a vertical and/or a horizontal high fre- 

20 quency component of said original video signal. 

8. An optical disk according to claim 1, wherein said 
original video signals are progressive picture sig- 
nals; 

25 

first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 
nal video signal in a vertical direction by said 
separating means; 
30 said first inter-lace signals start Odd-Line first 

and said second inter-lace signals start Even- 
Line first; and 

said first inter-lace signals or said second inter- 
lace signals are recorded as said first video 
35 stream and the other inter-lace signals are 

recorded as said second video stream. 

9. An optical disk according to claim 8, wherein a 
restriction information is further recorded on said 

40 optical disk; 

wherein said information is for restricting 
reproduction of a video stream other than the video 
stream of said first inter-lace stream when a certain 
disk player is used. 

45 

10. An optical disk according to claim 8 , 

wherein said interlace signals are obtained 
by said separating means after attenuating a verti- 
cal high frequency component of said progressive 
so picture signal. 

11. An optical disk according to claim 1, wherein said 
original video signals are progressive picture sig- 
nals; 

55 

a first inter-lace signal and a second inter-lace 
signal are generated by separating said pro- 
gressive signals in a vertical direction by pic- 
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ture separating means; 

said first inter-lace signal starts Odd-Line first 
and said second inter-lace signal starts Even- 
Line first; and 

said first inter-lace signal is recorded as said s 
first video stream and a difference signal 
between first and second inter-lace video sig- 
nal is recorded as said second video stream. 

12. An optical disk according to claim 10, further com- 10 
prising a filtering identifier recorded on said optical 
disk; 

wherein said filtering identifier indicates that 
said inter-lace signals are obtained by filtering said 
progressive signals by a low-pass filter , thus is 
removing the vertical high frequency component of 
said progressive signals. 

13. An optical disk according to claim 8, 

wherein said original video signals are pro- 20 
gressive picture signals; 

first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 
nal video signal in a vertical direction by said 25 
separating means; and 

said first inter-lace signals start Odd-Line first 
and said second inter-lace signals start Even- 
Line first; 

one of said first inter-lace signals and said sec- 30 
ond inter-lace signals are recorded as said first 
video stream and the other inter-lace signals 
are recorded as said second video stream; 
and at least one inter-lace signal which starts 
Odd Line first is added at a lead part of a VOB 35 
(Video Object) of said second inter-lace picture 
signals which start Even-Line first of said sec- 
ond video stream. 

14. An optical disk according to claim 8; 40 

wherein said original video signals are pro- 
gressive picture signals; 



second video stream. 

15. A reproducing device comprising: 

a reproduction means for reproducing an opti- 
cal disk on which interleaved blocks are 
recorded in certain order; wherein at least two 
video streams including first and second video 
stream are separated into a interleaved block 
unit having a video stream of more than 1 GOP 
(Group of Pictures) and less than 30 GOP;and 
for reproducing first interleaved blocks and sec- 
ond interleaved blocks in certain order; wherein 
said first interleaved block has first timing infor- 
mation of said first video stream ;and said sec- 
ond interleaved block has second timing 
information of said second video stream; 
a buffer memory to store said reproduced first 
interleaved blocks and said second interleaved 
blocks; 

first decoding means for decoding first picture 
signals; 

second decoding means for decoding second 
picture signals; 

composition means for composing said first 
picture signals and said second picture signals 
into one stream of picture signals; 
out-put means to put out said picture signals. 

16. A reproducing device of claim 15, further compris- 
ing a detecting means for detecting a composition 
identification information indicating to compose 
said first video stream and said second video 
stream recorded on a optical disk, 

wherein, said composition means composes 
said first video stream and said second video 
stream when said detection means detects the 
composition identification information. 

17. A reproducing device of claim 15, wherein a repro- 
duction of said optical disk is processed by steps of: 

reproducing said optical disk on which said first 
interleaved blocks are recorded next to said 
second interleaved blocks; and 
reproducing a second picture data of said sec- 
ond interleaved blocks first, 
storing said second picture data of said second 
interleaved blocks on said buffer memory; 
reproducing a first picture data of said first 
interleaved blocks, 

storing said first picture data of said first inter- 
leaved blocks; 

producing synchronous timing information tak- 
ing precedence said first timing information 
recorded on said first interleaved blocks over 
said second timing information recorded on 
said second interleaved blocks, 



first inter-lace signals and second inter-lace 
signals are generated by separating said origi- 45 
nal video signal in a vertical direction by said 
separating means; 

said first inter-lace signals start with odd line 
first and said second inter-lace signals start 
with even line first; so 
one of said first inter-lace signals and said sec- 
ond inter-lace signals are recorded as said first 
video stream and the other inter-lace signals 
are recorded as said second video stream; and 
an Even-Field first identification information is 55 
replaced with an Odd-Field first identification 
information in a field identification information 
of MPEG data of said interleaved block of said 
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decoding said first picture signal from said first 
picture data using said synchronous timing 
information by said first picture decoder; 
decoding said second picture signal so as to 
synchronize with said synchronous timing infor- 5 
mation by said second picture decoder 
composing single picture signals from said first 
picture signals and said second picture signals 
synchronizing with said first timing information 
and/or said second timing information and/or 10 
said synchronous timing information. 



18. A reproducing device of claim 15 further comprising 
a sound signal decoding means and a Picture- 
Sound synchronizing means; 

reproducing a sound data of said first inter- 
leaved block; 

storing said sound data on said buffer memory 
taking precedence over the other; 

decoding sound signals from said sound 
data by said sound signal decoding 
means; 

synchronizing said sound signals and said 
picture signals by said Picture-Sound syn- 
chronous means; outputting said sound 
signals. 

19. A reproducing device of claim 15, further compris- 
ing; 

a low-pass filter for attenuating a vertical and/or 
horizontal high frequency component of picture 
signals, wherein 

said composed picture signal is not attenu- 
ated and outputted by said low pass filter 
when obtaining a composed picture signal 
by said composition means; and 
said composed picture signal is attenuated 
by said low pass filter when obtaining 
either the vertical constituent or the hori- 
zontal constituent of picture signals having 
a lower resolution than said composed pic- 
ture signals. 

20. A reproducing device of claim 19, further compris- 
ing a detection means for detecting filtering identifi- 
cation information indicating that the high frequency 
component of said first video stream and/or said 
second video stream is already attenuated when 
recorded on said optical disk; 

wherein said low-pass filter is turned off 
when said detection means detect said filtering 
identification information. 

21. A reproducing device of claim 15, wherein a repro- 



duction of said optical disk is processed by steps of: 

reproducing a base picture signal with said first 
decoding means; 

reproducing a supplemental picture signal with 
said second decoding means; 
composing said base picture signal and said 
supplemental picture signal into one picture 
signal; and 

outputting said composed picture signal. 

22. A reproducing device of claim 21 , wherein said sup- 
plemental picture signal is a difference picture sig- 
nal of said composed picture signal and said base 

15 picture signal; and 

said composition means have a difference 
decoding means; 

whereby composed picture signal is decoded 
20 from said base picture signal and said differ- 

ence picture signal by said difference decoding 
means. 

23. A reproducing device of claim 15 having at least two 
25 decoding means, wherein a reproduction of said 

optical disk is processed by steps of: 

reproducing a first inter-lace signal as said first 
picture signal by said first decoding means; 
30 reproducing a second inter-lace signal as said 

second picture signal by said second decoding 
means; 

synchronizing said first and said second picture 
signals; 

35 composing said first and said second picture 

signal into a progressive picture signal; and 
outputting said progressive picture signal. 

24. A reproducing device of claim 23, wherein a repro- 
40 duction of said optical disk is processed by steps of; 

attenuating said progressive picture signal by a 
low-pass filter for attenuating a vertical high fre- 
quency component of an input signal; 
45 separating said progressive signal into an Odd- 

Field signal having an odd line and an Even- 
Line signal having an even line by separation 
means; 

outputting alternately said Odd-Field signal 
so and said Even-Field signal as a inter-lace pic- 

ture signal. 

25. A reproducing device of claim 24, further compris- 
ing a first output means and a second output 

55 means; 

wherein said progressive picture signal is 
output from said first output means and said inter- 
lace picture signal is put out from said second out- 
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put means. 

26. An optical disk comprising: 

first interleaved blocks of a first video stream 
and second interleaved blocks of a second 
video stream recorded a plurality of times on 
tracks of said optical disk in certain order, 

wherein at least two video streams 
including said first video stream for a right eye 
and said second video stream for a left eye is 
generated by separating a 3-D picture signal; 
said first and second video streams comprise 
MPEG signals which is encoded by variable 
length encoding and timing data for a reproduc- 
tion of said original video signals; 
each of said first and second interleaved blocks 
has a video stream of more than 1 GOP (Group 
of Pictures) and less than 30 GOP separated 
by a data segmenting means; and 
each of said first and said second interleaved 
blocks is continuously recorded on more than 
one track of said optical disk. 

27. An optical disk, wherein said first video stream 
comprises encoded NTSC, PAL or SECAM signals. 

28. An optical disk of claim 27, wherein said second 
interleaved block has approximately the same tim- 
ing information with a timing information recorded 
on said first interleaved block. 

29. An optical disk of claim 27, further comprising 3-D 
identification information indicating that a 3-D pic- 
ture is recorded on said optical disk. 

30. An optical disk of claim 27, further comprising an 
identification information recorded thereon for 
restricting reproduction of video streams other than 
said first video stream when said optical disk is 
reproduced with a certain disk player. 

31 . An optical disk of claim 27, 

wherein said 3-D picture signal is separated 
into a first inter-lace signal which starts Odd-Line 
first and a second inter-lace signal which starts 
Even-Line first; 

said first video stream comprises said first 
inter-lace signal; and 

said second video stream comprises said sec- 
ond inter-lace signal. 

32. An optical disk reproducing device for reproducing 
an optical disk on which at least two video streams 
, including a first video stream for a right eye and a 
second video stream for a left eye, are recorded; 
said video streams are separated into an inter- 



leaved block having a video stream of more than 1 
GOP (Group of Pictures) and less than 30 GOP; 
comprising; 

5 a reproduction means for reproducing said first 

interleaved blocks and said second interleaved 
blocks; wherein said first interleaved block has 
a first timing information of said first video 
stream ;and said second interleaved block has 

10 a second timing information of said second 

video stream; 

a buffer memory to store reproduced picture 
signals; 

first decoding means for decoding first picture 
is signals; 

second decoding means for decoding second 
picture signals; 

synchronizing means for synchronizing said 
first picture signal and said second picture sig- 

20 nal; and 

output means for outputting said first picture 
signal and said second picture signal inde- 
pendently as a 3-D picture signal for a right eye 
and a 3-D picture signal for a left eye synchro- 

25 nized with said first timing information and/or 

second timing information and/or outputting in 
a time shearing manner said first picture signal 
for a right eye and said second picture signal 
for a left eye alternately as one 3-D picture sig- 

30 nal synchronized with said first timing informa- 

tion and/or second timing information. 

33. An optical disk reproducing device of claim 32, 
wherein said output means for outputting said first 

35 picture signal and said second picture signal inde- 
pendently as said 3-D picture signal for a right eye 
and said 3-D picture signal for a left eye or .alterna- 
tively, outputting in the time shearing manner said 
first picture signal for a right eye and said second 

40 picture signal for a left eye alternately as one 3-D 
picture signal when 3-D identification information is 
recorded on said optical disk. 

34. An optical disk reproducing device of claim 32, 
45 wherein a reproduction process of an optical disk 

comprises steps of: 

reproducing a second picture data of said sec- 
ond interleaved block; 
so storing said second picture data on said buffer 

memory; 

making a synchronous timing information using 
said first timing information recorded on said 
first interleaved block; 
55 reproducing said first picture signal from said 

first picture data based on said synchronous 
timing information by said first decoder ; 
reproducing said second picture signal from 
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said second picture data based on said syn- 
chronous timing information by said second 
decoder; 

alternatively outputting said first picture signal 
and said second picture signal independently s 
as a 3-D picture signal for right eye and a 3-D 
picture signal for left eye synchronized with 
said first timing information and/or second tim- 
ing information and/or synchronizing timing 
information and/or outputting in a time shearing 10 
manner said first picture signal for a right eye 
and said second picture signal for a left eye 
alternately as one 3-D picture signal synchro- 
nized with said first timing information and/or 
second timing information and/or synchroniz- 15 
ing timing information. 

35. An optical disk reproducing device of claim 34, fur- 
ther comprising a sound signal decoding means 
and a Picture-Sound synchronous means; 20 

reproducing a sound data of said first inter- 
leaved block taking precedence over the other; 
storing said sound data on said buffer memory; 

25 

decoding sound signals from said sound 
data by said sound signal decoding 
means; 

synchronizing said sound signals and said 
picture signals by said Picture-Sound syn- 30 
chronizing means; 
outputting said sound signals. 

36. An optical disk reproducing device of claim 32, 
wherein a reproduction process of a optical disk 35 
comprising steps of: 

reproducing said 3-D picture signal for a right 
eye or left eye from said first picture signal; 
reproducing a difference signal of said 3-D pic- 40 
ture signal and said first picture signal; 
decoding said 3-D picture signal for a right eye 
or left eye which is different from said first pic- 
ture signal based on said difference signal and 
said first picture signal. 45 

37. An optical disk reproducing device of claim 32, 
wherein 

said first decoder reproduce said first inter-lace sig- 
nal as said first picture signal; and said second so 
decoder reproduces said second inter-lace signal 
as said second picture signal. 

38. An optical disk reproducing device of claim 32, fur- 
ther comprising a first output means and a second 55 
output means; 

wherein said first output means outputs said 
3-D picture signal and said second output means 



outputs said inter-lace signal which is composed of 
said first picture signal. 

39. An optical disk reproducing device player for repro- 
ducing at least a main system stream and a sub 
system stream and a linking information between 
said main system streams or said sub-system 
streams from an optical disk having interleaved 
blocks recorded thereon, said interleaved block 
having an audio data and a video data having more 
than 1 GOP video data, comprising; 

STC generating means for generating a system 
time clock (STC) which is used as a reference 
clock for a reproduction of said main system 
stream and/or said sub-system stream; 
a plurality of decoders for processing signals 
referred to said STC; 

a decoder buffer for temporarily storing data of 
said main system stream and/or said sub-sys- 
tem stream which is to be transmitted to said 
decoder; 

a STC referred by said decoder when repro- 
ducing a first main system stream or said sub- 
system stream; 

STC switching means for switching said STC 
when decoding said main system stream 
and/or said sub-system stream of a second 
interleaved block that is reproduced succes- 
sively after reproduction of said main system 
stream and/or said sub-system stream of a first 
interleaved block; 

wherein said main system stream and 
said sub-system stream have a timing informa- 
tion respectively; and 

composing means for synchronizing a 
first video signal of said main system stream of 
said first interleaved block and a second video 
signal of said sub-system stream of said first 
interleaved block referring to said timing infor- 
mation, composing into a single video signal 
and outputting said single video signal. 

40. The optical disk reproducing device according to 
claim 39, wherein said STC is switched by said 
switching means referring to a STC switching timing 
recorded in a management information of said main 
system stream or said sub-system stream. 

41. The optical disk reproducing device according to 
claim 39, wherein said STC is switched by said 
switching means when increase of a video presen- 
tation time stamp (VPTS) information of said main 
system stream or said sub-system stream of said 
first interleaved block which is being reproduced is 
ceased. 

42. The optical disk reproducing device according to 
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claim 39, 

wherein data of one interleaved block of said 
sub-system stream is first stored in a decoder buffer 
when said main system stream is recorded follow- 
ing to the sub-system stream at a head part of a 5 
video data on said optical disk; 

said main system stream having same timing 
information as said sub-system stream having 
is next reproduced; and 10 
said decoder for processing signals then starts 
decoding. 

43. The optical disk reproducing device according to 
claim 42, wherein a capacity of a buffer memory of 15 
said decoder is set to more than a data volume of 
said main system stream or said sub-system 
stream of one interleaved block. 

44. An optical disk recording device comprising: a sep- 20 
arating means for separating a original video signal 
vertically and/or horizontally into a plurality of video 
stream including a first video stream and a second 
video stream; 

25 

said original video signal has a first resolution; 
said first and said second video signals have a 
second resolution that is lower than the first 
resolution; 

an MPEG encoder for variable length encoding 30 
of said video stream; 

a time stamp means for providing the same 
time stamp on said video stream which is sep- 
arated from the same original video signal; 
a data segmenting means for segmenting said 35 
video stream into a plurality of interleaved 
blocks; each of said interleaved blocks having 
more than 1 GOP and less than 30 GOP frame 
signal; 

where a first interleaved block of said first video 40 
stream and a second interleaved block of said 
second video stream are recorded on tracks of 
said optical disk in a specific order. 

45. The optical disk recording device, wherein said first 45 
video stream comprises encoded NTSC, PAL or 
SECAM signals. 
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(1) Input signal 

R/A 



Fig. 2 
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(2) Signal 

R-MPEG 



L-MPEG ! ! 
L_i 
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(3) Record signal (interleave signal) 
R interleave block 



R/A frame group 



One GOP or more- 



L interleave block 



8 



L/B frame group 
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•One GOP or more 



(4) Disk rotation (one pulse in one revolution) 



32 



EP 0 888 018 A1 




33 



EP0 888 018 A1 



CO 



e 
© 

C 
CO 



o 

CD 

> 

u 

CL 

o 
o 

CO 

O 

CD 



CO 





















End address 


co 


co 


e 

CO 


CO 

c 
CO 








b 
2: 
















Channel 




CM 


CO 










rt address 


CO 


CM 
CO 


CM 

c 
CO 


+ 

CM 
C 

CO 
























to 


















R/A 


L/B 


iR/A 


an 


R/A 


an 






E 

CO 




c 

CO 
CD 




E 

CO 








CD 
k. 




CO 




CD 

hm 








"5 
O 

CL 




pic/PG 




ic/PG si 








3reoscopi( 




stereosco 




tereoscopi 








10 

to 




puo: 




CO 

*o 

w 








iZ 




w 
CD 
CO 




JC 





34 



EP 0 888 018 A1 



C\J = 

7^ 



& 
CM 



CO. 



3 

CL 

3 
O 



■a n 

< 3 



o 
cd 
-a 




CO 



CD 

oil c w 



CO 



— 



CO 

P §> 



o to 

CD CO 

*o CO 

CO OJ w 



03 

O *© 
lil ° 

2 -o 



CO 



CM 



CD 

*o 
o 

o 

CD 



Q as — _ 

ITT - ITT 

to <o — " JT 



^ — ,v 



o 
E 



i ° 

CO O 3 



CO 
CM % 



CO 



03 
CO 
CM 



o 

3 



O 
CO 



3 

3 

U 



LL O 



in 

CM, 



T 



jQ 
CO 
CM 



CO 
CM 



3 

O 

a 

CO xj a 



>^ vinojio MS 

' =r= 



CM. 



if 

Ql.E = 
o 3 

° C OJ 
V> * e- 

© £ O 
w © 3 

w c p 

32 | 
ol5£ 



^ — 3 



CO 



CO 

r— !#■ 



J 



BE 



o 
o 

tn 

V) 

© 

■a 
■o 

CO OT 
m Co 

CO 5 



J9j^!JUap! 09PJA 

0!dooso9J9is/9d 



CM 
CM 



o 
2 



c — _ 

s 2 = 
8|i 

h. o — 
How 



II 
If 



CO 

£ 
£ 
o 
o 

T3 
CD 
© 
CL 

© 

.O 
3 
O 

*5 

CD 
© 
CL 

W 

<D 



CO 



CO 



© o 
© E 

?I 

25 



35 



EP 0 888 018 A1 




36 



EP0 888 018 A1 



o 

CD 

■o 

*> 
< 



CO 

c 



o 

CD 



CO 



CO 

c 



CD 
> 

cd 

o> 
o 



CD 



\ 



CO 
CO 



\ 



liun 
Buimquioo 



iZ 




CO 



\ 



o 
E 

CP 

2 



37 



EP 0 888 018 A1 




38 



EP 0 888 018 A1 




39 



EP 0 888 018 A1 




40 



EP0 888 018 A1 




PI8IJ ?J 



PI9!) l l 



41 



EP 0 888 018 A1 




EP0 888 018 A1 



c 
© 

CO 
< 



CO 
CD 



© 

to 

© 
w 
Q_ 

© 



© 

o 

© 

"> 

O 
a. 
o 

a. 
o 
o 
to 
o 
© 

I— 

© 

55 



5* 

en - 



o 

CO ^ 



_Q 

to • 



- 

CO 

r — s 



CO 



CM - 
CO 



o 
© 
-a 



CD 

0L 



Q. 

o w 

o © 

S £ 

£ c 

© © 

co 2 



cTT 



to 



5 



-£3 

CO 



co 



co 
co 



CO 
CO 



CO 



CD 



CQ 



CD 



CM 

cc 



a) 

o 
o 
© 
cc 



CM 



CD 

CC 



CM 







< 




< 
















CO 

_J 




CM 
—J 




-J 





















© 
E 



— > 

O CO 

© * 

E S 



>» — 

CO q} 

a 5. 



CO 
Q. 

O 

CO 



3 



O 
GC 



a. 
«^ 
o 
co 



3 
O 



© ^ 




\ 



CM 

-J 

\ 

CM 

GC 



\ 



CO 

°>C0 
CO 

r 



\ 

CO 



CM 
-J 

\ 
CM 

CC 



V 



o 
2 



CO 



N 

X 
o 

CM 



3 
O 

-a 
© 

x 



N 
X 

o 

CO 



© 

X 



co 



43 



EP0 888 018 A1 



CO 



.o 

CO 
tO- 



CO 



03 
CD 
tO- 



co 
CO 



03 
CO 

to* 



cB 



to- 



co 

< 



CM 

Q 



CM 

o 



CM 

CD 



O 

co 



CD 

CO 



03 
CO 
LO- 



03 



CD 

lo- 



CO"- 



CO 

CO 



CO 



CO 
LO« 



CO 



to- 

CNJ 

CO "* 



CD 

to- 



o 



CD 



CO 



CO 

CO 



in 
CO 




o 

CO 



CO 



CD 
C 

o 

QL 



-a 
o 

a. 

CD 

CC 




CO 



co 
II 



2 

CO 

I 

CM 

c 
CO 

II 

DC 



c 
CO 



-o 

< 



CM 

CO 



5 CO 



c 

CD 



CD 
O 

c 

CD 
CO 
CD 
k_ 
GL 

CD 



CO 

II 
II 

< 



CD 

■a 



o 
o 
co 
o 

CD 



I i 



c 

CD 

o 

CD 

■o 



a 

0. 



CO 



lo - 

CO 

CO 



OJ 
CO 



CO 



03 
CO 
LO - 

CO 

CO 



03 

lO^ 
m 

CO 



LO«* 

CO 



CD 
LO- 



CO 



LO 
LO% 

CM 

CO 



LO* 
CO 



CO 

DC 



CM 

CD 



CM 



CM 

DC 



CD 



O 

co 



CD 



CO 

CO 



cc 



CO 

CO 



LO 

CC 



03 

o 

CO 



p 

DC 



o 
o 



o 
o 



p 

i 



o 

Q. CO 
O w 
O © 
CO — 
O ~ 

£ c 

CD CD 

55 2 



CO 

o 

05 

c 
E 



CD 
CO 



-a 

CO 



o 

CD 



O 
CD 



-Q 

O 
CD 



JO 
CD 



OS 
CO 



31 
ill 



CD 
"O 
O 

E 
c 
o 

o 

3 
TD 
O 
i_ 

CL 
CD 

o 

CD 

*> 



as 
o 



E 

3 



ill 



Q. 

O 

u _ 
to h *o 
o 

Ic^SS 



c 

CD 
3 
O" 

CD 
CO 

C 

o 



3 
T3 
O 

a. 

CD 

CC 



11 



44 



EP 0 888 018 A1 



Fig. 15 
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Fig. 16 
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Fig. 17 
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On the basis of information of 
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domain 46 is decoded and 
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and data of second time domain 
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eye, and synchronized with 
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Fig. 19 



Readina of stereoscopic (PG) video logic 
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No 3D/PG processing 
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Fig. 29 
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Setting of reproduction stream 
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235b 



Reading of program chain information 



235C 



Yes 




235f 



Controlling mechanism control unit and signal 
processingunit, information in DSI packet is 
read out 
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Corresponding cell stream is 
transferred to track buffer 



235h 



Calculating STC offset, and transferring to 
STC offset combining unit 
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Transfer of VOB_E_PTM to STC changeover 
timing control unit 
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Transfer of corresponding cell 
stream to track buffer 
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Fig. 31 



(1) Reproduction data 
of stream A 



(2) Reproduction data 
of stream B 



Tes 

(3) Stream clock (SCR) 



Time of input into 
decoder from buffer 



(4) Audio APTS 
(sub-picture) 

Reproduction time 
of audio decoder 



(5) System clock STC 



(6) Video VPTS2 



Reproduction time 
of video decoder 




ATvd 

Video delay time 



STC changeover 
timing 
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Fig. 37 



Reproduction start command 
of VOB data of (2n-1)-th angle 




138a 



Yes 



-A 



138c 



Are the following three conditions satisfied? 

1. One field of GOP is set at beginning of VOB of second angle. 

2. One field of GOP is not set next to one field of GOP. 

3. One field of GOP is not set at beginning of VOB of (2n-1)-th angle. 




Field processing 
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138f 



/I38h 



Output by detour (skip) of GOP video of first one field of 
VOB of 2n-th angle. Audio signal is issued by skipping 
first offset time td (default 1/60 sec) of VOB. 



Decoding main signal of (2n-1)-th angle and sub-signal of 
2n-th angle, and combining while synchronizing 



-3/138] 



Output of progressive 
image 




.138k 



No 




Direct output 





>138n 



By field decoding of each interleave block of sub-signal of 
(2n-1)-th angle, output by skipping first field, or inverting 
output sequence of odd line and even line when 
transforming interlace at the time of decoding of (2n-1 )-th angle 



Combining and output 
of progressive imag^e 
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Fig. 38 
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Time T2 
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Calculating STC offset, and setting 
in STC offset combining unit 
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Changing over STC changeover unit 1 to STC offset 
combining unit side 
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Changing over STC changeover unit 2 to STC offset 
combining unit side 
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Changing over STC changeover units 3, 3' to STC offset 
combining unit side 
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Changing over STC changeover unit 4 to STC offset 
combining unit side 
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Setting the value of STC offset combining unit in STC 
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Changing over all of STC changeover units 
1 to 4 to STC side 



68 



EP0 888 018 A1 



3 
Q. 




Ijun 

BUIOIJO^SUBJI 

aAissaj6oJd 




o .— 
< o 



CNi 



N 



c 
o 
o 

E 
© 

CO -— 

>H C 

CO 3 



CD 

CM 



N 



3 

.Q 



o 
CO 









o 




CO 


o 




CO 






•o 


© 


C •_ 




o © 


— 3 




LL-Q 


®3 
C0.O 



CO 
CVJ 



69 



EP 0 888 018 A1 




70 



EP0 888 018 A1 




CL £, 



71 



EP 0 888 018 A1 




72 



EP0 888 018 A1 

Fig. 43 



System stream transfer 
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Seamless connection 
process start 



Start 



AV synchronism 
cancel 
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Are both APTS and VPTS 
changed to reproduction output 
of system stream? 



values 



Yes 



STC setting 
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AV synchronism/ 17 ^ 
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End 
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Fig. 48 
First VOB • Second VOB 



(1) Progressive signal 

(2) Main signal 

(3) Sub-signal 

(4) Main frame signal 

(5) Sub-frame signal 

(6) First VOB main 

(7) First VOB sub 

(8) Second VOB main 

(9) Second VOB sub 
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